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SYSTEMS, COMPUTER MEDIUM AND
COMPUTER-IMPLEMENTED METHODS
FOR PROVIDING HEALTH INFORMATION
TO EMPLOYEES VIA AUGMENTED
REALITY DISPLAY

RELATED APPLICATIONS
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MENTED REALITY DISPLAY”, U.S. Provisional Patent
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2
AND ERGONOMIC STATUS OF DRIVERS OF
VEHICLES”, the disclosures of which are each hereby incor-
porated by reference in their entireties.

FIELD OF INVENTION

The present invention relates generally to health monitor-
ing and more particularly to systems, machines, non-transi-
tory computer medium having computer program instruc-
tions stored thereon, and computer-implemented methods for
providing health information to employees.

BACKGROUND OF THE INVENTION

A major concern among employers is the issue of presen-
teeism, or the phenomena that, while employees may be at
work, health problems such as, lower back pain, fatigue, high
blood pressure and obesity, keep them from working opti-
mally, and cause a rapid rise in employee healthcare costs.
Unfortunately, even if employees are made aware of sound
health and ergonomic practices, they often slip back into poor
health and ergonomic practices while engrossed in work. For
example, although the employee may know they need to
avoid lifting a heavy objects to reduce the risk of a back injury
(e.g., based on an annual health awareness presentation), the
employee may simply forget while they are engrossed in their
daily work activities and lift a heavy object.

The current state of the art solution is to notify an employee
ot’health conditions and poor ergonomics based on workplace
health programs that require the employee to actively partici-
pate the in periodic health tests. For example, health programs
may monitor the employee using health tests that are con-
ducted at discrete testing times (e.g., quarterly or annual
health tests) and, only then, provide the employee with test
results. Thus, existing health programs may require the
employee to expend effort just to take part in the program,
decreasing the likelihood the employee will even engage the
health program, much less continue the health program for an
extended period of time. Moreover, the infrequent nature of
the health tests may provide results that are based on a few
discrete time periods throughout the year and, thus, are not
capable of providing frequent (e.g., real-time) feedback that
can be used by the employee to dynamically adjusted their
day-to-day actions. As a result, employees may not be aware
of the health consequences that result from their actions dur-
ing the work day and, even when the employees are aware of
the consequences of their actions (e.g., based on quarterly or
annual health tests), the employees may simply forget to
follow good health practices while they are engrossed in work
and are not focused on the impact of their actions on their
health.

SUMMARY OF THE INVENTION

Applicant has recognized several shortcomings associated
with existing health programs, and, in view of these short-
comings, has recognized the need for a health monitoring
system that enables health data to be collected from employ-
ees in their work environment while also providing feedback
that can aid the employee in accomplishing their work duties
in a safe and healthy manner. Applicant has recognized that
traditional health programs and related testing systems may
only provide a snap-shot of the employee’s health at a time of
testing, but may not be capable of taking into account
dynamic changes in the employee’s health while they are
working in their day-to-day work environment. Thus, tradi-
tional health systems are unable to provide real-time feed-
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back to the employee that can be used by the employee to
make informed decisions regarding their actions throughout
the work day. For example, traditional health system do not
provide employees with a real-time summary of their current
health status, inform the employee regarding the conse-
quences of their actions immediately after the employee
engages in the actions (or even before the employee engage in
the actions), or provide suggestions to improve the employ-
ee’s health based on their current situation. As a result of
employees being uniformed about the health consequences of
their actions, the employees may engage in activities that are
detrimental to their health. In view of the foregoing, various
embodiments of the present invention advantageously pro-
vide systems, machines, non-transitory computer medium
having computer program instructions stored thereon, and
computer-implemented methods for monitoring the health of
employees in their work environment and providing real-time
feedback to the employee via an augmented reality display.

In some embodiments, provided is a system for providing
real-time feedback of health information to an employee
when the employee is engaged in their work duties. The
system including a set of one or more health sensors config-
ured to be provided on or near the employee when the
employee is engaged in work duties. The one or more health
sensors including at least one of biometric sensors configured
to sense biometric characteristics of the employee and bio-
mechanic sensors configured to sense biomechanic charac-
teristics of the employee. The one or more health sensors
configured to output health data corresponding to at least one
of the biometric characteristics and biomechanic characteris-
tics sensed by the set of one or more health sensors. The
system also including an augmented reality display device
configured to provide the employee with an augmented real-
ity view including a real world view of a surrounding envi-
ronment and health status information for the employee over-
laid on the real world view of the surrounding environment.
The system also including health server configured to receive,
via a communications network, the health data output by the
set of one or more health sensors, process the health data
received to identify the health status information for the
employee, and serve, via the communications network for
display via the augmented reality display device, augmented
reality content that includes the health status information for
the employee to be overlaid on the real world view of the
surrounding environment such that the employee is provided
with an augmented reality view including the real world view
of the surrounding environment having an overlay of the
health status information for the employee based at least in
part on the health data collected via the set of one or more
health sensors configured to be provided on or near the
employee when the employee is engaged in work duties.

In certain embodiments the system includes a mobile com-
munications device configured to collect the health data from
the set of one or more health sensors, forward the health data
to the health server, receive the augmented reality content
from the server, and provide the augmented reality content to
the augmented reality display device for display to the
employee.

In some embodiments, provided is a system for providing
feedback of health information to an employee when the
employee is engaged in their work duties. The system includ-
ing a set of one or more health sensors configured to be
provided on or near the employee when the employee is
engaged in their work duties. The one or more health sensors
including at least one of biometric sensors configured to sense
biometric characteristics of the employee and biomechanic
sensors configured to sense biomechanic characteristics of
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the employee. The one or more health sensors configured to
output health data corresponding to at least one of biometric
characteristics and biomechanic characteristics sensed by the
set of one or more health sensor. The system also including an
augmented reality display configured to provide the
employee with an augmented reality view including a real
world view of a surrounding environment and health status
information for the employee overlaid on the real world view
of'the surrounding environment. The system also including an
augmented reality processor configured to receive the health
data output by the one or more health sensors, process the
health data received to identify the health status information
for the employee, and provide, for display via the augmented
reality display, augmented reality content including the
health status information such that the employee is provided
with an augmented reality view including the real world view
of the surrounding environment having an overlay of the
health status information for the employee based at least in
part on the health data collected via the set of one or more
health sensors configured to be provided on or near the
employee when the employee is engaged in work duties.

In certain embodiments, processing the health data
received to identify the health status information for the
employee includes processing the health data to determine a
health characteristic for the employee, and wherein the aug-
mented reality content includes the health characteristic for
the employee such that the employee is provided with an
augmented reality view including the real world view of the
surrounding environment having an overlay of the health
characteristic for the employee.

In some embodiments, processing the health data received
to identify the health status information for the employee
includes identifying an action taken by the employee, and
determining a predicted consequence based at least in part on
the action taken by the employee. The augmented reality
content including the predicted consequence such that the
employee is provided with an augmented reality view includ-
ing the real world view of the surrounding environment hav-
ing an overlay of the predicted consequence based at least in
part on an action taken by the employee.

In certain embodiments, the predicted consequence
includes a consequence to the employee’s physical health or
mental health.

In some embodiments, processing the health data received
to identify the health status information for the employee
includes processing the health data to predict an action to be
taken by the employee and determining a predicted conse-
quence based at least in part on the predicted action to be
taken by the employee. The augmented reality content includ-
ing the predicted consequence such that the employee is
provided with an augmented reality view including the real
world view of the surrounding environment including an
overlay of the predicted consequence based at least in part on
the predicted action to be taken by the employee, wherein the
predicted consequence is configured to be displayed to the
employee prior to the employee actually taking the predicted
action.

In certain embodiments, at least one of the health sensors
includes a neural sensor configured to sense brain activity of
the employee, and processing the health data to predict an
action to be taken by the employee includes predicting the
action based at least in part on the brain activity of the
employee.

In some embodiments, the augmented reality display
includes a head-up display configured to be viewable by the
employee when the employee is engaged in work duties.
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In certain embodiments, the augmented reality display
includes a head-up display provided in a safety helmet worn
by the employee and configured to be viewable by the
employee when the employee is engaged in work duties.

In some embodiments, the augmented reality display
includes a head-up display provided in eyewear worn by the
employee and configured to be viewable by the employee
when the employee is engaged in work duties.

In certain embodiments, the set of one or more health
sensors includes at least one of at least one of a temperature
sensor configured to output temperature data indicative of a
body temperature of the employee, a blood condition sensor
configured to output blood condition data indicative of a
blood oxygenation level of the employee, a blood pressure
sensor configured to output blood pressure data indicative of
a blood pressure of the employee, a body fat sensor config-
ured to output body fat data indicative of a body fat of the
employee, a respiration sensor configured to output respira-
tion data indicative of a respiration rate of the employee, a
neural sensor configured to output neural data indicative of
brain activity of the employee, a force sensor configured to
output force data indicative of a body weight of the employee
or force exerted by the employee, a position sensor configured
to output position data indicative of a body position of the
employee, and a camera sensor configured to output image
data indicative of at least one of a biometric or biomechanic
characteristic of the employee.

In some embodiments, provided is a computer imple-
mented method for providing feedback of health information
to an employee when the employee is engaged in their work
duties. The method including receiving health data output by
a set of one or more health sensors provided on or near the
employee when the employee is engaged in work duties. The
one or more health sensors including at least one of biometric
sensors configured to sense biometric characteristics of the
employee and biomechanic sensors configured to sense bio-
mechanic characteristics of the employee, the health data
corresponding to at least one of biometric characteristics and
biomechanic characteristics sensed by the set of one or more
health sensors. The method including processing the health
data received to identify health status information for the
employee, and providing for display via an augmented reality
display, augmented reality content including the health status
information. The augmented reality display providing the
employee with an augmented reality view including a real
world view of a surrounding environment and health status
information for the employee overlaid on the real world view
of the surrounding environment such that the employee is
provided with an augmented reality view including a real
world view of the surrounding environment having an overlay
of the health status information for the employee based at
least in part on the health data collected via the set of one or
more health sensors provided on or near the employee when
the employee is engaged in work duties.

Accordingly, as described herein below, embodiments of
the system, computer program instructions and associated
computer-implemented methods allow for monitoring of
employees’ health and for providing health information to the
employees.

BRIEF DESCRIPTION OF THE DRAWINGS

So that the manner in which the features and advantages of
the invention, as well as others, which will become apparent,
may be understood in more detail, a more particular descrip-
tion of the invention briefly summarized above may be had by
reference to the embodiments thereof, which are illustrated in
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the appended drawings, which form a part of this specifica-
tion. It is to be noted, however, that the drawings illustrate
only various embodiments of the invention and are therefore
not to be considered limiting of the invention’s scope as it
may include other effective embodiments as well.

FIG. 1 is a block diagram that illustrates an employee
health information system in accordance with one more
embodiments of the present invention.

FIG. 2 illustrates an exemplary augmented reality (“AR”)
view provided by an augmented reality display device in
accordance with one or more embodiments of the present
invention.

FIG. 3A illustrates an AR display system including an AR
display device integrated within a pair of safety goggles in
accordance with one or more embodiments of the present
invention.

FIG. 3B illustrates an AR display system including an AR
display device integrated within a pair of glasses in accor-
dance with one or more embodiments of the present inven-
tion.

FIG. 3C illustrates an AR display system including an AR
display device integrated within a safety helmet in accor-
dance with one or more embodiments of the present inven-
tion.

FIG. 4 is ablock diagram that illustrates components of AR
display device in accordance with one or more embodiments
of the present invention.

FIG. 5 is a flowchart that illustrates a method for providing
health information to an employee viaan AR display in accor-
dance with one or more embodiments of the present inven-
tion.

FIG. 6 illustrates an employee heath monitoring system in
accordance with one more embodiments of the present inven-
tion.

FIG. 7A is a block diagram that illustrates a mobile health
monitoring system connected to a server via a network in
accordance with one or more embodiments of the present
invention.

FIG. 7B is a block diagram that illustrates a health moni-
toring workstation connected to a server via a network in
accordance with one or more embodiments of the present
invention.

FIG. 8 is a block diagram that illustrates components of
mobile device in accordance with one or more embodiments
of the present invention.

FIG. 9 is a block diagram that illustrates components of
employee computer in accordance with one or more embodi-
ments of the present invention.

FIG. 10 is a diagram that illustrates an employee wearing
various sensors in accordance with one or more embodiment
of the present invention.

FIG. 11 is a diagram that illustrates an exemplary worksta-
tion environment in accordance with one or more embodi-
ments of the present invention.

FIG. 12 is a flowchart that illustrates a method of collecting
health data in accordance with one or more embodiments of
the present invention.

FIG. 13 is a block diagram illustrating components of a
server in accordance with one or more embodiments of the
present invention.

FIG. 14 is a flowchart that illustrates a method of monitor-
ing an employee’s health in accordance with one or more
embodiments of the present invention.

FIG. 15 is a block diagram illustrating dataflow within a
health monitoring system in accordance with one or more
embodiments of the present invention.
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FIG. 16 illustrates an exemplary health report in accor-
dance with one or more embodiments of the present inven-
tion.

FIG. 17 is a flowchart that illustrates a method for display-
ing health information via an augmented reality display
device in accordance with one or more embodiments of the
present invention.

DETAILED DESCRIPTION

The present invention will now be described more fully
hereinafter with reference to the accompanying drawings in
which exemplary embodiments of the invention are shown.
This invention may, however, be embodied in many different
forms and should not be construed as limited to the illustrated
embodiments set forth herein, rather, these exemplary
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
invention to those skilled in the art.

In some embodiments, provided is a health monitoring
system that provides a user (e.g., an employee) with feedback
regarding their health (e.g., health information). In certain
embodiments, the health monitoring system includes an aug-
mented reality (“AR”) display that provides for displaying
health information in an employee’s view of the real world. In
some embodiments, the augmented reality (“AR”) display
includes the health information overlaid onto the user’s field
of view (“FOV™) of the real world to provide a head-up
display of the health information. Such embodiments may
enable the user to view the health information while being
engaged in various activities.

In certain embodiments, the health information displayed
includes one or more health summaries (e.g., a listing of
health characteristics, conditions, risk and/or the like for the
employee) and/or one or more health alerts (e.g., amessage or
graphic intended to alert the employee to a health character-
istics, conditions, risk and/or the like that may need atten-
tion). In some embodiments, the health alert includes infor-
mation to encourage the employee to take actions that
improve the employee’s health and/or to discourage actions
that may have a negative impact on the employee’s health. In
certain embodiments, the health alert may lists potential con-
sequences to actions taken by the employee and/or predicted
actions that are expected to be taken by the employee. Insome
embodiments, the health alert may provide coaching/sugges-
tions (e.g., suggests alternative actions) for improving the
employee’s health. Thus, some embodiments may help to
prevent the employee from engaging in actions that may have
a negative impact on their health.

In certain embodiments, the health information is based on
current health data for the employee such that the health
information provides real-time feedback to the employee
regarding their health. In some embodiments, the health data
is collected via various health sensors (e.g., biometric and/or
biomechanic health sensors) that are located on or near the
employee (e.g., worn by the employee, located in a mobile
device carried by the employee and/or located in the employ-
ee’s workstation) while the employee is engaged in their work
duties. Such embodiments may provide for collecting health
data throughout the employee’s workday, including when
working at a desk, a remote jobsite and/or traveling.

In certain embodiments, the health data can be used to
assess various biometric and biomechanic characteristics
(e.g., characteristics, conditions and risks) of the employee,
such as the employee’s body weight, body temperature, body
fatpercentage, heartrate, blood pressure, blood glucose level,
blood oxygenation level, body position/posture, eye fatigue,
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neural activity, emotions, thoughts, facial movements/ex-
pressions, motor skills, physical exertion, and the like. In
some embodiments, the health data can be used to determine
actions that have been taken by the employee and/or predict
actions that may be taken by the employee. Thus, the health
data may be indicative of the employee’s health and actions
while the employee is engaged in their day-to-day work
activities and may enable monitoring of dynamic/real-time
changes in the employee’s health and actions throughout the
work day.

Embodiments of the health monitoring system may pro-
vide a work environment that promotes employee involve-
ment in monitoring of their health via a non-intrusive (e.g.,
passive) health testing environment. Moreover, embodiments
of the health monitoring system may provide real-time feed-
back regarding the employee’s health (e.g., via an augmented
reality (AR) display) that can enable the employee to make
informed decisions regarding their actions throughout the
work day.

FIG. 1 is a block diagram that illustrates an employee
health information system (“system”) 100 in accordance with
one more embodiments of the present invention. As depicted,
system 100 may include a set of one or more health sensors
(“sensors”) 102, health monitoring processor 104 and an
augmented reality (AR) display device (“AR display”) 106.

In some embodiments, sensors 102 are employed to collect
health data for an employee 110. The health data may be
processed by health monitoring processor 104 to generate
health information for the employee that is displayed to the
employee via AR display 106. For example, sensors 102 may
include biometric and/or biomechanic sensors that are used to
sense/measure biometric and/or biomechanic characteristics
of'employee 110. Health data corresponding to the biometric
and/or biomechanic characteristics sensed/measured may be
forwarded to health monitoring processor 104 which, in turn,
processes the received health data to generate health infor-
mation for the employee. The health information may be
displayed to the employee via AR display 106.

In some embodiments, the health information includes a
health profile for the employee based at least in part on the
collected health data. For example, the health information
may include a health profile for the employee. The health
profile may include biometric and/or biomechanic health
characteristics, health conditions, and/or health risks for the
employee determined using the collected health data.

In some embodiments, the health information includes a
potential health consequence for the employee based at least
on part on the collected health data, the employee’s current
health profile and/or actions that have been taken (or are
predicted to be taken by the employee). For example, where it
is determined that the employee has lifted a heavy item, the
health information may include an identified health conse-
quence of a high risk that the user will experience a back
injury.

In some embodiments, an action to be taken by the
employee is predicted based at least in part on the collected
health data. For example, where the health data includes
neural data indicative of the brain activity of the employee,
the neural data may be used to identify thoughts of the
employee, including the employee’s thoughts about engaging
in action in the future. In some embodiments, the identified
thoughts regarding engaging in action in the future are used to
predict an action by the employee and the predicted action is
used to identify/predict a corresponding predicted conse-
quence if'the action were to be taken. For example, where the
identified employee thought is “lift the heavy box”, the
thought may be used to predict that the user will engage in an
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action of “lifting a heavy box” and identify a predicted con-
sequence including a high risk that the user will experience a
back injury if they take the predicted action of “lifting a heavy
box™.

In some embodiments, augmented reality (AR) display
106 provides a view of a physical real world environment
having elements that are augmented by computer generated
sensory input such as sound data, video data, graphic data, or
the like. Such a display may enable a user to see the real world
in combination with simultaneously viewing the additional
computer generated sensory input. In some embodiments, the
augmented reality AR display 106 provides for overlaying
information on a user’s view of the real word. For example,
data that may be useful to the user may be overlaid onto the
user’s field of view such that the user is able to view the data
simultaneously while viewing the real world.

In some embodiments, AR display 106 is used to present
some or all of the health information to the user. For example,
AR display 106 may enable a summary of the health profile
for the employee to be displayed in the employee’s field of
view. Thus, the employee may be able to assess their health
status without having to look away from whatever they are
currently working on or are otherwise focused on. Such an
embodiment may be of particular use, for example, where the
employee is engaged in a critical work duty that requires a
great deal of attention, but where it is also critical, or at least
desired, that the employee monitor their current health status.

As a further example, AR display 106 may enable an iden-
tified health consequence for the employee to be displayed in
the employee’s field of view. Thus, the employee may be
provided real-time feedback with regard to the consequences
of their actions. Such an embodiment may be of particular
use, for example, where the employee is engaged in an action
that may negatively affect their health, and the real-time dis-
play of the potential consequences in their field of view can
help to discourage the employee from engaging in the action
or similar actions.

As a further example, AR display 106 may enable pre-
dicted health consequences for the employee to be displayed
in the employee’s field of view. Thus, the employee may be
provided real-time feedback with regard to the consequences
of their predicted actions even before they actually take the
action. Such an embodiment may be of particular use, for
example, where the employee is about to engage in an action
that may negatively affect their health, and the real-time dis-
play of the predicted consequences can help to discourage the
employee from engaging in the action or similar actions.

Although some embodiments are described with regard to
discouraging the employee with regard to actions that may
have negative health consequences, it will be appreciated by
those skilled in the art that other embodiments may include
health information that encourages an employee to engage in
actions that have a positive impact on their health. For
example, where it has been determined that the employee has
engaged in thirty minutes of exercise, the health information
may include a health alert that states “Great Work! You have
just burned 500 calories. Try to keep doing at least thirty
minutes of exercise each day.” Such positive alerts may help
to provide encouragement to keep the employee engaged in a
healthy lifestyle.

FIG. 2 illustrates an exemplary augmented reality (AR)
view 200 provided by AR display device 106 in accordance
with one or more embodiments of the present invention. As
depicted, AR view 200 may include a field of view (“FOV”)
202 thatis visible to the employee. FOV 202 may include how
the employee normally views the real world. Although FOV
202 is illustrated using a bounding box for the purpose of
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illustration, it will be appreciated by those skilled in the art
that the FOV may include the entirety of a user’s field of view,
including the upper, lower, right and, left peripheral edges of
a person’s normal FOV.

In some embodiments, AR view 200 includes health infor-
mation 204 overlaid onto field of view 202. For example, as
depicted, health information 204 may include text, graphics
(e.g., icons), or other information used to communicate health
information to the employee. The health information may be
overlaid in FOV 202 such that it appears as if health informa-
tion 204 is written on a transparent window through which the
employee is viewing the real world.

In some embodiments, health information 204 includes a
health status summary 206 that includes one or more health
characteristics, health conditions, and/or health risks for the
employee. For example, in the illustrated embodiment, the
health status summary 206 includes a listing of the employ-
ee’s current blood pressure (“BP”), heart rate (“HR”) and
fatigue level. As discussed herein, the content of the health
status summary 206 may be based on the collected health data
and/or a determined health profile for the employee.

Health status information 204 may include a health alert
208 that provides health information that urgently needs to be
communicated to the employee. For example, in the illus-
trated embodiment, the health alert 208 includes an alert
message 209 that states “Do not lift heavy objects” and “Lift-
ing heavy objects may result in a lower back injury”, accom-
panied by an alert icon 210 (e.g., an avatar) providing a
graphic depiction indicative of a warning regarding lifting of
heavy objects. In some embodiments, health alert 208 is
conspicuous such that it catches the employee’s attention. For
example, alert icon 210 may include a blinking/flashing icon
intended to catch the employee’s attention and/or direct their
attention to message 209. In some embodiments, the area
where health alert 209 may be blank or include a default
message/icon (e.g., a green check icon with the message “No
alerts”) when there is no current health alert that needs to be
displayed.

Health alerts 208 may be tailored to the particular health
information for the employee. As discussed herein, the con-
tent of health alerts 208 may be based on the collected health
data, the health profile for the employee, actions determined
to have been taken by the employee, predicted actions
expected to be taken by the employee, and corresponding
consequences related thereto. For example, where it has been
determined that the user has lifted a heavy object based on the
health data collected (e.g., based on the force data acquired
via force sensors integrated into the employee’s work gloves
and/or work boots) and the health consequence of a lower
back injury is associated with lifting heavy objects, an alert
icon similar to that of alert icon 210 may be displayed along
with an alert message that states “Do not lift heavy objects.
Lifting heavy objects may result in a lower back injury”
and/or a coaching suggestion to alleviate the consequence
such as the message “Lift heavy objects by bending at your
knees, not your back” accompanied by an animated avatar
that illustrates the proper technique for lifting heavy objects
by bending at your knees.

As another example, where the collected health data
includes neural data indicative of the employee’s intention to
lift aheavy object and the health consequence of a lower back
injury is associated with lifting heavy objects, a similar alert
icon 210 may be displayed along with an alert message that
states “Do not lift heavy objects. Lifting heavy objects may
result in a lower back injury” and/or a coaching suggestion to
alleviate the consequence such as “Lift heavy object by bend-
ing at your knees, not your back” accompanied by an ani-
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mated avatar that illustrates the proper technique for lifting
heavy objects by bending at your knees.

Although certain embodiments have been described with
regard to lifting heavy objects for illustrative purposes, it will
be appreciated by those skilled in the art that similar tech-
niques may be used for identifying and displaying health
information for any variety of actions and associated health
consequences. For example, where the health data indicates
that the employee has consumed one-thousand calories of
their fifteen-hundred daily calorie intake goal (e.g., based on
user logs of food they have consumed that day and a calorie
intake goal of their health profile), an alert icon including
depiction of food may be displayed along with an alert mes-
sage that states “You have consumed 1000 calories of your
1500 daily calorie limit” and/or a coaching suggestion, such
as “Try to avoid high calorie foods for the remainder of the
day”” As yet another example, where the health data indicates
that the employee is fatigued (e.g., based on a level of fatigue
determined using the collected health data), a blinking/flash-
ing alert icon may be displayed along with an alert message
that states “You are currently fatigued” and/or a coaching
suggestion such as “Take a short break from your work
duties.”

Such embodiments (e.g., those embodiments including
providing a health status summary and/or health alerts) can
help inform the employee regarding their health during peri-
ods when the employee would otherwise not be aware of their
current health status (e.g., while engrossed in a work duty that
does not provide an opportunity to monitor their health via
traditional health testing or the like). Thus, such embodiments
may enable the employee to assess their health in real-time
throughout the work day, and dynamically change their work
habits and actions to engage in a healthier lifestyle.

AR display 106 may include a “head-up” display that
superimposes (e.g., overlays) health information onto the
employee’s FOV. In such an embodiment, the resulting dis-
play may include a head-up view including the real-world
view having information (e.g., health information) overlaid/
superimposed thereon. In some embodiments, AR display
106 includes a head-mounted display (“HMD”). A HMD may
be physically coupled to the employee’s head such that the
HMD moves in unison with the movement of the employee’s
head and/or eyes such that the displayed information remains
in the user’s FOV as they move their head and look in various
directions. In some embodiments, the HMD includes a lens
that is disposed in front of the eyes of the employee and that
passes real world images through the lens and reflects the
overlay data into the user’s eyes using the lens. Thus, the
overlay data (e.g., the health information) may be overlaid in
the employee’s FOV such that it appears as if the overlay data
is written on a transparent window through which the
employee is viewing the real world. In some embodiments, an
HMD includes sensors that track movement of the lens (e.g.,
in six degrees of freedom) such that the FOV at which the
employee is looking can be tracked. Such tracking can be
used to determine what the employee is looking at and/or
where it is relative to the employee’s FOV. In some embodi-
ments, the lens of the HMD is integrated into eyewear for the
employee. For example, the lens of the HMD may include a
lens of eye glasses, safety goggles/glasses, a transparent
safety shield and/or the like worn by the employee during
their work duties and/or other times. Thus, for example, when
looking through the lens of eye glasses, safety goggles/
glasses, a transparent safety shield and/or the like that are
HMD’s the employee may see a FOV having health informa-
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tion reflected thereon. Thus, the employee may be provided
with a view of the real work that is similar to that of view 200
of FIG. 2.

In some embodiments, AR display 106 includes a virtual
retinal display (“VRD”). A VRD may include a beam of light
projects an image onto the retina of the employee. The image
may include the overlay data. Thus, the overlay data (e.g., the
health information) may be overlaid in the employee’s FOV
such that it appears as if the overlay data is written on a
transparent window through which the employee is viewing
the real world. In such an embodiment, the image data may be
projected directly onto the employee’s eye/retina, as opposed
to being reflected via a separate lens.

Insome embodiments, AR display 106 includes a handheld
display (“HHD”). A HHD may include a device that can be
held by the employee in their hand, such as a cellular phone,
a personal digital assistant, a tablet computer, camera, or the
like. The HHD may include a display screen that provides an
image corresponding to the FOV behind/beyond the device
such that it appears as if the employee is looking through the
display screen of the HHD. The image may be captured by a
camera facing in the opposite direction of the display screen.
The display screen may be populated with an image repre-
senting the FOV and overlay data superimposed on the image.
The HHD may include sensors (e.g., gyroscopes) that track
position and/or orientation of the HHD that can be used to
determine a position of the HHD relative to the real world
environment in which it is located.

FIG. 3A illustrates an AR display system 300 including an
AR display device 106 integrated within a pair of safety
goggles 301 in accordance with one or more embodiments of
the present invention. Safety goggles 300 include a pair of
lenses 302, and an image projector 304. During use, image
projector 304 may project an image (e.g., an image of health
content 204) onto an interior side of lenses 302 that is
reflected toward the employee’s eyes such that the image is
viewable by the employee while wearing safety goggles 300,
thereby providing the employee with a head-up display onthe
interior of lenses 302 of safety goggles 300. The image may
include, for example, health content 204 including health
status summary 206, health alert 208 and/or the like.
Although the illustrated embodiment includes a pair of safety
goggles, it will be appreciated by those skilled in the art that
other embodiments may include an AR display integrated in
other eyewear, such as eye glasses, safety glasses, a transpar-
ent safety shield and/or the like worn by the employee.

FIG. 3B illustrates an AR display system 320 including an
AR display device 106 integrated within a pair of glasses 321
(e.g., safety glasses, prescription glasses, sunglasses, or the
like) in accordance with one or more embodiments of the
present invention. Safety glasses 321 include a pair of lenses
302 and an image projector 304. During use, image projector
304 may project an image (e.g., an image of health content
204) onto an interior side oflenses 302 that is reflected toward
the employee’s eyes such that the image is viewable by the
employee while wearing safety glasses 320, thereby provid-
ing the employee with a head-up display on the interior of
lenses 302 of safety glasses 320. The image may include, for
example, health content 204 including health status summary
206, health alert 208 and/or the like.

FIG. 3C illustrates an AR display system 330 including an
AR display device 106 integrated within a safety helmet 331
(e.g., a hard-hat) in accordance with one or more embodi-
ments of the present invention. Safety helmet 331 includes a
helmet portion 332 having a transparent safety shield/lens
334 extending downward from a front portion of the helmet
332. When worn by the employee, the shield 334 may extend
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in front of the employee’s eye to protect them from debris or
the like. The employee may view the real world look through
the shield. During use, an image projector 304 may project an
image (e.g., an image of health content 204) onto an interior
side of shield 334 that is reflected toward the employee’s eyes
such that the image is viewable by the employee while wear-
ing safety helmet 330, thereby providing the employee with a
head-up display on the interior of shield 334 of safety helmet
330. The image may include, for example, health content 204
including health status summary 206, health alert 208 and/or
the like.

FIG. 4is ablock diagram that illustrates components of AR
display device 106 in accordance with one or more embodi-
ments of the present invention. In some embodiments, AR
display device 106 includes an AR display device controller
400 for controlling the operational aspects of AR display
device 106. For example, where the AR display device
includes an AR projector 402, the AR display device control-
ler 400 may provide for receiving AR content (e.g., health
content) to be overlaid on a field of view, supplying AR image
data corresponding to the received AR content to AR projec-
tor 402 (e.g., the same as or similar to projector 304) for
projecting the image onto an AR display medium 404 (e.g.,
302 lenses, the employee’s retina, or the like), allocating
power to AR projector 402, and/or the like. In some embodi-
ments, the AR display device controller 400 includes a
memory 406, a processor 408 and an input/output (I/O) inter-
face 410.

Memory 406 may include non-volatile memory (e.g., flash
memory, ROM, PROM, EPROM, EEPROM memory), vola-
tile memory (e.g., random access memory (RAM), static
random access memory (SRAM), synchronous dynamic
RAM (SDRAM)), bulk storage memory (e.g., CD-ROM and/
or DVD-ROM, hard-drives), or the like. Memory 406 may
include a non-transitory computer readable storage medium
having program instructions 412 stored thereon that are
executable by a computer processor (e.g., processor 408) to
cause the functional operations (e.g., methods/routines/pro-
cesses) described herein with regard to the AR display device
106. Program instructions 412 may include an AR display
device module 414 including program instructions that are
executable by the processor 408 to provide some or all of the
functionality described herein with regard to AR display
device 106.

Processor 408 may be any suitable processor capable of
executing/performing program instructions. Processor 408
may include a central processing unit (CPU) that carries out
program instructions (e.g., program instructions of AR dis-
play device module 414) to perform arithmetical, logical, and
input/output operations of AR display device 106, including
those described herein.

1/O interface 410 may provide an interface for connection
of one or more I/O devices to AR display device 106. 1/O
devices may include AR projector 402, a power source 416
(e.g., battery), external devices 418 (e.g., health monitoring
processor 104), and/or the like. External devices 418 may be
connected to I/O interface 410 via a wired or wireless con-
nection. For example, external devices 418 (e.g., health moni-
toring processor 104) may be connected to the I/O interface
via wireless connection to a network.

Duringuse, AR display device 106 may receive AR content
to be overlaid on a field of view, processor 408 may process
the AR content and provide corresponding AR image data to
AR projector 402, and AR projector 402 may project an
image corresponding to the AR content onto AR display
medium 404 such that the AR content is overlaid in the field
of view of the employee.
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FIG. 5 is a flowchart that illustrates a method 500 for
providing health information to an employee via an aug-
mented reality (AR) display in accordance with one or more
embodiments of the present invention. Method 500 may
include collecting health data for the employee, as depicted at
block 502. In some embodiments, collecting health data for
the employee includes health monitoring processor 104 col-
lecting the health data for the employee sensed by health
sensors 102. For example, health monitoring processor 104
may collect health data (e.g., body temperature, blood pres-
sure, heart rate, etc. for the employee) that is sensed by
corresponding health sensors 102 disposed on or near the
employee (e.g., in the employee’s workstation, worn by the
employee, integrated with the employees clothing, safety
equipment, integrated with a mobile device carried by the
employee, and/or the like) while the employee is engaged in
their work duties.

Method 500 may include processing the collected health
data for the employee to generate health information for the
employee, as depicted at block 504. In some embodiments,
processing the collected health data includes health monitor-
ing processor 104 processing the collected health data to
generate health information, including for example, a health
profile for the employee, to identify actions taken by the
employee, to predict actions that may be taken by the
employee, to identify health consequences of the actions,
and/or the like. For example, processing the collected health
data to generate a health profile may include health monitor-
ing processor 104 processing the collected data to generate a
health profile that includes health characteristics for the
employee (e.g., health characteristics and health conditions
based on the health characteristics), health risks for the
employee, health plans for the employee, and/or the like. In
some embodiments, the actions taken by the employee are
determined base based on the health data. For example, health
monitoring processor 104 may determine that the employee
has lifted a heavy object based on health data that includes
force data returned from sensors integrated into the employ-
ee’s work gloves and/or work boots that is indicative of a
relatively large force exerted by the employee’s hands and/or
feet. In some embodiments, the predicted actions for the
employee are determined base based on the health data. For
example, where the health data includes neural data indicative
of'the employ thought of “lift the heavy box”, the thought may
be used to predict that the user will engage in the action of
“lifting a heavy box”. In some embodiments, health conse-
quences are based on the health data and/or the identified
actions. For example, health monitoring processor 104 may
identify a back injury as a consequence based on the action of
“lifting a heavy box” being associated with back injuries.

Method 500 may include presenting the health information
for the employee to the employee via an augmented reality
(AR) display, as depicted at block 506. In some embodiment,
presenting the health information for the employee to the
employee via an augmented reality (AR) display includes
health monitoring processor 104 providing health informa-
tion content that is overlaid onto the field of view of the
employee. For example, AR display device 106 may render
the health information content for display such that the field
of view is overlaid with a health status summary (e.g., that
includes some or all of the determined health characteristics
for the employee or other information of the employee’s
health profile) and/or a health alert that includes health infor-
mation that urgently needs to be communicated to the
employee (see FIG. 2).

In some embodiments, the process described with regard to
method 500 is conducted continuously such that the
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employee is presented with a real-time display of their health
information. For example, health data may be collected as fast
as possible or at regular intervals (e.g., every half-second, one
second, thirty-seconds, one minute, two minutes, five min-
utes, or the like) such that continuous a stream of health data
is continually/regularly collected and processed by health
monitoring processor 104. As a result, in some embodiments,
the employee is provided with real-time AR display of health
information that includes a delay that is attributable to the
time required to acquire the health data, process the health
data to generate health information, and to render the corre-
sponding health information content for display via AR dis-
play device 106. Such real-time presentation may be of par-
ticularuse when it is critical that the employ receive a warning
immediately, such as displaying a predicted consequence of a
predicted action to discourage the employee from taking the
action before the employee has time to actually engage in the
action. Even where the process is conducted at regular inter-
vals of greater length (e.g., one minute, two minutes, five
minutes, or more) such embodiments may be particularly
useful as they provide the employee with substantially real-
time feedback that enables the employee to assess their
actions throughout the work day make dynamic adjustments
during the work day to improve their health.

In some embodiments, the collection of health data, pro-
cessing of the health data, and/or providing for the display of
health information via an augmented reality (AR) display
interface may be provided in the context of an employee
health monitoring system. For example, health data may be
collected from mobile devices and/or computer workstations
configured to collect health data from sensors located on or
near the employee (e.g., worn by the employee, integrated
within a mobile device carried by the employee, and/or
located in the employee’s workstation), the health data may
be forwarded to a health server for processing to generate
health information for the employee, and the server may serve
health information content (e.g., including health status sum-
maries, health alerts, or the like) for display to the employee
via an AR display device (e.g., eye glasses, safety goggles/
glasses, a transparent safety shield and/or the like worn by the
employee) such that the employee is provide with a head-up
display of the health information.

Although certain embodiments are described with regard
to various devices completing various tasks relating to col-
lecting health data, processing the health data and presenting
health information, it will be appreciated by those skilled in
the art that other embodiments may include a single device or
multiple other devices providing similar functionality. For
example, an employee’s mobile device and/or computer
workstation may be employed to collect health data from the
health sensors, process the collected to generate health infor-
mation for the employee, and/or serve health content (e.g.,
including health status summaries, health alerts, or the like)
for display to the employee via an AR display device. In some
embodiments, the mobile device may include a handheld
display (“HHD”) that can display an augmented reality (AR)
view including the health content overlaid on a field of view
(FOV).

FIG. 6 illustrates an employee heath monitoring system
(“system”) 600 in accordance with one more embodiments of
the present invention. As depicted, system 600 may include
one or more mobile employee health monitoring systems
(“mobile health monitoring system”) 602, workstations 603
(e.g., one or more employee workstations 603a and employer
workstations 6035), a health server (“server”) 604, a file
server 606 coupled to a datastore 608 (e.g., storing health
information 609 (e.g., personal profile information, health
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profile information, actions, consequences, and/or the like)
for one or more employees), and a web server 610 connected
to one or more remote workstations 612. In some embodi-
ments, mobile employee health monitoring system 602 may
include one or more health sensors 102 (e.g., mobile health
sensors 102a) and one or more employee mobile devices
(“mobile devices”) 622. In some embodiments, employee
workstation 603a may include one or more health sensors 102
(e.g., workstation health sensors 10256) and one or more
employee computers (“employee computers”) 630. In some
embodiments, workstations 603a, 6035 and 612 may include
a networked computer or similar network access terminal. In
some embodiments, the entities of system 600 may be com-
municatively coupled via a network 618.

In some embodiments, network 618 may include an ele-
ment or system that facilitates communications between enti-
ties of system 600. For example, network 618 may include an
electronic communications network, such as the Internet, a
local area network (“LLAN™), a wide area (“WAN”), a wireless
local area network (“WLAN”), a cellular communications
network, and/or the like. In some embodiments, network 618
may include a single network or combination of networks.
For example, employee mobile devices 622, workstations
603, server 604, file server 606, and/or web server 610, may
be networked using a private/LLAN, with remote workstations
612 (e.g., employee home computers, emergency personnel
computer devices, of the like) connected to web server 604
via a WAN. In some embodiments, the employee mobile
device 622 may be connected to network 618 via another
network node. For example, mobile device 622 may include a
remote device (e.g., a cellular phone) connected to network
618 via web server 610 and a cellular communications net-
work.

In some embodiments, mobile device 622 includes a
mobile computing device. For example, mobile device 622
may include a mobile computer, such as a laptop computer, a
tablet computer, a personal digital assistant (“PDA”), a cel-
Iular phone, or the like. In some embodiments, the mobile
device includes a mobile communications device capable of
communicating information via network 618. Mobile device
622 may be capable of connecting to and/or communicating
via a LAN, a WLAN, a cellular network, and/or the like.

As described in more detail below, mobile device 622
and/or employee computer 630 may include devices
employed to collect employee health data for use in monitor-
ing an employee’s health. In some embodiments, mobile
device 622 and/or employee computer 630 may collect mea-
surements from one or more health sensors 102. For example,
mobile device 622 may collect measurements from one or
more of mobile health sensors 102a and/or employee com-
puter 630 may collect measurements from one or more of
workstation health sensors 1025. Mobile device 622 and/or
employee computer 630 may forward health data correspond-
ing to the sensed measurements to health server 604 for use in
monitoring the employee’s health. For example, server 604
may generate a health profile for employee 110 (e.g., health
characteristics, conditions, risks, plans, and/or the like for the
employee) using the health data collected via sensors 102,
mobile device 622 and/or employee computer 630. In some
embodiments, mobile device 622 and/or employee computer
630 may be employed to display information relating to the
health profile for the employee. For example, mobile device
622 and/or employee computer 630 may display a heath
report including some or all of the health profile information
for the employee such that the employee may receive feed-
back relating to their health via mobile device 622 and/or
employee computer 630. Such a system 600 may provide for
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monitoring the health of the employee while they work in or
travel between various work environments. For example, sys-
tem 600 may enable the collection of health data while the
employee is working in the field (e.g., on worksite such as an
oil and gas production platform, a manufacturing plant, a
refinery, a construction site, and/or the like), when they are
situated in a workstation (e.g., an employee’s office employ-
ee’s office, cubicle, assigned station on an assembly/manu-
facturing line, or the like), and/or when they are traveling (e.g.
traveling between worksites, driving a delivery truck, and/or
the like). Thus, for example, the health data collected via
health sensors 1025 may be used to monitor the employee’s
health while the employee is located at workstation 6034, and
the health data collected via the health sensors 1024 of mobile
health monitoring system 602 may be used to monitor the
employee’s health while the employee is not located at the
workstation 603a (e.g., traveling or working at a remote
worksite). Although some embodiments are described with
regard to a health profile based on health data collected via
sensors 102, mobile device 622 and/or employee computer
630, other embodiments may include a health profile based on
health data collected from any variety of sources as will be
understood by those skilled in the art.

In some embodiments, the health data may include mea-
surements that can be used to assess various biometric aspects
of the employee’s health, such as one or more of body tem-
perature, body weight, body fat, heart rate, respiratory rate,
blood pressure, blood oxygen saturation (“blood oxygen-
ation”), blood glucose level, neural/brain activity, and/or the
like. In some embodiments, the health data may include mea-
surements that can be used to assess various biomechanic
aspects of the employee’s health, such as one or more of body
position, posture, muscle tension, eye fatigue, facial expres-
sion, motor skills, and/or the like. Sensors that are used to
acquire measurements for use in assessing various biometric
aspects of the employee’s health may be referred to as “bio-
metric sensors”. Sensors that are used to acquire measure-
ments for use in assessing various biomechanic aspects of the
employee’s health may be referred to as “biomechanic sen-
sors”. Sensors that provide are used to acquire measurements
for use in assessing both biometric and biomechanic aspects
of the employee’s health may be referred to as “biometric”
and/or “biomechanic” sensors.

As discussed in more detail below, in some embodiments,
mobile device 622 and/or employee computer 630 may pro-
vide for collecting health data from various sensors 102 and/
or forwarding corresponding health data to server 604 for use
in monitoring an employee’s health. For example, inresponse
to determining that employee’s health data needs to be col-
lected (e.g., based on a request from server 604, a request
from the employee, a predetermined test schedule, or the
like), mobile device 622 and/or employee computer 630 may
monitor the sensors 102a and/or 1025 to collect health data
(e.g., collect measurements) therefrom, and may forward cor-
responding health data to server 604 for use in monitoring the
health of the employee. Although certain embodiments are
described with regard to the mobile device 622 and/or
employee computer 630 collecting the health data measure-
ments and forwarding corresponding health data to server
604, in other embodiments, some or all of the health data may
be provided directly to server 604 (i.e., without having to pass
the data through mobile device 622 and/or employee com-
puter 630). For example, sensors 102 may be communica-
tively coupled to network 618 (e.g., via a WLAN) such that
they can transmit heath data directly to server 604 via the
network 618.
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FIGS. 7A and 7B are block diagrams that illustrates a
mobile health monitoring system 602 and workstation 603a,
respectively, connected to server 604 via the network 618 in
accordance with one or more embodiments of the present
invention. In some embodiments, mobile device 622 and/or
employee computer 630 are communicatively coupled to one
or more of sensors 102a and/or 1025 for collecting employee
health data 700. For example, mobile device 622 and/or
employee computer 630 may be communicatively coupled to
one or more temperature sensors (e.g., thermocouples, infra-
red (“IR”) sensors, etc.) 702, one or more blood condition
sensors (e.g., pulse oximeters) 704, one or more blood pres-
sure sensors (e.g., a blood pressure cuff) 706, one or more
force sensors (e.g., force transducers) 708, one or more body
fat sensors (e.g., conductive contacts) 710, one or more body
position sensors (e.g., three-dimensional (“3D”) image/video
camera) 712, one or more audio sensors (e.g., microphone)
714, one or more respiration sensors 716, one or more neural
sensors 718, one or more heart rate sensors 720 (e.g., a heart
rate monitor) and/or the like for collecting corresponding
health data 700 (e.g., health measurements) therefrom. In
some embodiments, health data 700 may include temperature
data 700a, blood condition data 7005, blood pressure data
700c¢, force data 700d, body fat data 700e, body position data
7007, audio data 700g, respiration data 700/, neural data 7007
and/or heart rate data 7007, collected from the corresponding
sensors 102a and/or 1025. Health data 700 corresponding to
the measurements may be provided to server 604 for use in
monitoring the employee’s health.

In some embodiments, mobile device 622 and/or employee
computer 630 are communicatively coupled to sensors 102a
and/or 1025 via a wired connection. For example, some or all
of the sensors 102a and/or 1026 may include a communica-
tion cable extending between each of the respective sensors
and mobile device 622 and/or employee computer 630. In
some embodiments, mobile device 622 and/or employee
computer 630 may be communicatively coupled to sensors
102a and/or 1025 via a wireless connection. For example,
some or all of sensors 102a and/or 1026 may communicate
with mobile device 622 and/or employee computer 630 via a
wireless connection such as a Bluetooth connection, a WLAN
of'network 618, and/or the like). In some embodiments, heath
data 700 (e.g., 700a-700;) is transmitted from the respective
sensors 102a and/or 1025 to mobile device 622 and/or
employee computer 630 via the wired or wireless connec-
tions. In some embodiments, health data 700 is transferred
between devices of system 600 via a non-transitory storage
medium such as a universal serial bus (“USB”) memory stick
(e.g., a flash drive). For example, health data 700 acquired
from sensors 102¢ and/or 1025 may be downloaded from
sensors 102a and/or 1025, from mobile device 622 and/or
from employee computer 630 to a USB memory stick and
may be uploaded from the USB memory stick to another
device of system 100, such mobile device 622, employee
computer 630, employer workstation 6035, remote worksta-
tion 612, and/or sever 604.

FIG. 8 is a block diagram that illustrates components of
mobile device 622 in accordance with one or more embodi-
ments of the present invention. In some embodiments, mobile
device 622 includes a mobile device controller 800 for con-
trolling the operational aspects of mobile device 622. For
example, mobile device controller 800 may provide for allo-
cating power to integrated devices, collecting health data 700
from the various sensors 102a and/or transmitting the col-
lected health data 700 to server 604. In some embodiments,
the mobile device controller includes a memory 801, a pro-
cessor 802 and an input/output (I/O) interface 804.
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Memory 801 may include non-volatile memory (e.g., flash
memory, ROM, PROM, EPROM, EEPROM memory), vola-
tile memory (e.g., random access memory (RAM), static
random access memory (SRAM), synchronous dynamic
RAM (SDRAM)), bulk storage memory (e.g., CD-ROM and/
or DVD-ROM, hard-drives), or the like. Memory 801 may
include a non-transitory computer readable storage medium
having program instructions 806 stored thereon that are
executable by a computer processor (e.g., processor 802) to
cause the functional operations (e.g., methods/routines/pro-
cesses) described herein with regard to mobile device 622.
The program instructions 806 may include a mobile device
module 808 including program instructions that are execut-
able by processor 802 to provide some or all of the function-
ality described herein with regard to mobile device 622.

Processor 802 may be any suitable processor capable of
executing/performing program instructions. Processor 802
may include a central processing unit (CPU) that carries out
program instructions (e.g., of mobile device module 808) to
perform arithmetical, logical, and input/output operations of
mobile device 622, including those described herein.

1/O interface 804 may provide an interface for connection
of one or more 1/0 devices to mobile device 622. I/O devices
may include integrated /O components (e.g., buttons, micro-
phone, speaker, graphical display (e.g., a touch screen), cam-
eras, and/or the like) 810, a power source 812 (e.g., a battery),
integrated sensors 102a', external devices 820 (e.g., server
604), and/or the like. External devices 820 may be connected
to I/O interface 804 via a wired or wireless connection. For
example, external devices 820 (e.g., server 604) may be con-
nected to the I/O interface via wireless connection to network
618. In some embodiments, integrated sensors 1024' include
sensors 102a that are physically integrated within mobile
device 622. For example, integrated sensors 1024' may
include conductive contacts integrated into the exterior of
mobile device 622 such that a measurement (e.g., temperature
measurement, a resistance measurement indicative of body
fat, and/or the like) can be acquired via the conductive con-
tacts while the user is grasping the exterior of mobile device
622. In some embodiments, external sensors 102a" include
sensors 102a that are remote from mobile device 622. For
example, external sensors 102¢" may include temperature
sensors 712, blood pressure sensors 706, or the like that are
worn by the employee to take measurements at various loca-
tions on the employee’s body.

FIG. 9 is a block diagram that illustrates components of
employee computer 630 in accordance with one or more
embodiments of the present invention. In some embodiments,
employee computer 630 includes a memory 900, a processor
902 and an input/output (I/0) interface 904.

Memory 900 may include non-volatile memory (e.g., flash
memory, ROM, PROM, EPROM, EEPROM memory), vola-
tile memory (e.g., random access memory (RAM), static
random access memory (SRAM), synchronous dynamic
RAM (SDRAM)), bulk storage memory (e.g., CD-ROM and/
or DVD-ROM, hard-drives), or the like. Memory 900 may
include a non-transitory computer readable storage medium
having program instructions 906 stored thereon that are
executable by a computer processor (e.g., processor 902) to
cause the functional operations (e.g., methods/routines/pro-
cesses) described herein with regard to employee computer
630. The program instructions 906 may include an employee
computer module 908 including program instructions that are
executable by processor 902 to provide some or all of the
functionality described herein with regard to employee com-
puter 630.
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Processor 902 may be any suitable processor capable of
executing/performing program instructions. Processor 902
may include a central processing unit (CPU) that carries out
program instructions (e.g., of employee computer module
908) to perform arithmetical, logical, and input/output opera-
tions of employee computer 630, including those described
herein.

1/0 interface 904 may provide an interface for connection
of one or more 1/O devices to employee computer 630. [/O
devices may include peripherals 910, sensors 1025, server
604, and/or the like. Peripherals 910 may include, for
example, graphical user interface displays (e.g., a cathode ray
tube (CRT) or liquid crystal display (LCD) monitor), pointing
devices (e.g., a computer mouse or trackball), keyboards,
keypads, touchpads, scanning devices, voice recognition
devices, gesture recognition devices, printers, audio speakers,
microphones, cameras, and/or the like. I/O devices (e.g.,
peripherals 910, sensors 1025, and server 604) may be con-
nected to the I/O interface 904 via a wired or wireless con-
nection.

Mobile device 622 and/or employee computer 630 may be
employed to collect health data 700 from the various sensors
102 (e.g., mobile sensors 102a and/or workstation sensors
1024) and/or forward corresponding health data 700 to server
604 for use in monitoring the employee’s health. For
example, in response to determining that health data 700 (e.g.,
temperature data 700a, blood condition data 70056, blood
pressure data 700c¢, position data 7004, body fat data 700e,3D
position data 700f; audio data 700g, respiration data 7007,
neural data 700; and/or heart rate data 7005) needs to be
collected, mobile device 622 and/or employee computer 630
may employ, or otherwise monitor, one or more of the par-
ticular sensors 102 capable of sensing/measuring the needed
health data 700 such that the needed health data 700 is trans-
mitted from the various sensors 102 to mobile device 622
and/or employee computer 630, mobile device 622 and/or
employee computer 630 collect/store the needed health data
700 (e.g., store/queue the acquired health data 700 in memory
801 and/or 900), and/or mobile device 622 may forward
health data 700 to server 604 for use in monitoring the
employee’s health.

In some embodiments, mobile device 622 and/or employee
computer 630 process the raw/acquired health data to gener-
ate corresponding processed health data. For example, where
mobile device 622 and/or employee computer 630 receives
raw health data (e.g., temperature data 700a including a volt-
age indicative of a sensed temperature), mobile device 622
and/or employee computer 630 may process the raw health
data to generate a corresponding value (e.g., using a look-up
table, equation or the like to identify a temperature value
corresponding to the voltage) that may be included in health
data 700 transmitted to server 604. Accordingly, in some
embodiments, health data 700 may include the raw/acquired
health data (e.g., a voltage value) and/or the processed health
data corresponding thereto (e.g., the temperature value cor-
responding to the voltage value). Similar processing may be
provided for the other types of health data.

In some embodiments, mobile device 622 and/or employee
computer 630 forward health data 700 as the corresponding
health data is received. For example, mobile device 622 and/
or employee computer 630 may receive health data 700 from
sensors 102a and/or 1026 and immediately forward health
data 700 with little to no delay such that a continuous stream
of'health data 700 is provided to server 604 for use in moni-
toring the employee’s health. In some embodiments, mobile
device 622 and/or employee computer 630 may store (e.g.,
queue or buffer) health data 700 for transmission at a later
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time. For example, where a test routine requires that mobile
device 622 and/or employee computer 630 transmit a batch of
health data 700 at the end of a test cycle, on a regular interval
(e.g., every ten minutes), or the like, health data 700 may be
stored in memory 801 and/or 900 as a batch of health data 700
that is queued-up and/or buffered for transmission to server
604 at the end of the test cycle, at the regular interval, or the
like.

In some embodiments, a temperature sensor 702 includes
thermocouples, IR sensors, or the like. During use, tempera-
ture sensor 702 may transmit health data 700 indicative of a
temperature sensed by the temperature sensor 702 (e.g., a
temperature measurement). For example, where a tempera-
ture sensor 702 is positioned to acquire the employee’s body
temperature at a given location (e.g., at their hand, wrist,
head, chest or the like), mobile device 622 and/or employee
computer 630 may receive, from the temperature sensor 702,
the temperature data 700a indicative of the body temperature
(e.g.,37° C. (98.6° F.)) at the given location.

In some embodiments, a blood condition sensor 704
includes pulse oximeters, blood glucose testing devices, and/
or the like. The blood condition sensor 204 may include, for
example, the OctiveTech™ 300IH Pulse Oximeter manufac-
tured by Nellcor™ or the BCI™ 3301 Hand Held Pulse
Oximeter manufactured by Smiths Medical™. During use,
the mobile device 622 and/or employee computer 630 may
receive health data 700 indicative of blood characteristics
sensed by blood condition sensor 704. For example, where a
pulse oximeter is positioned about the employee’s fingertip,
mobile device 622 and/or employee computer 630 may
receive, from the pule oximeter, blood condition data 7005
indicative of various aspects of the employee’s blood, such as
the employee’s blood oxygenation level at the employee’s
fingertip (e.g., 95% oxygenation).

In some embodiments, a blood pressure sensor 706
includes blood pressure cufts and/or the like. The blood pres-
sure sensor 706 may include, for example, the UA-789PC
Extra Large Cuff sold by LifeSource™ and the CMS-08A
Professional Upper Arm Blood Pressure Monitor manufac-
tured by CMS™. During use, mobile device 622 and/or
employee computer 630 may receive health data 700 indica-
tive of the employee’s blood pressure sensed by blood pres-
sure sensor 706. For example, where a blood pressure cuff is
positioned about the employee’s wrist/arm, mobile device
622 and/or employee computer 630 may receive, from the
blood pressure cuff, blood pressure data 700¢ indicative of the
employee’s blood pressure (e.g., 90/60 mmHg) sensed at the
employee’s wrist/arm.

In some embodiments, a force sensor 708 includes force
transducers, such as strain gauges, load cells and/or the like.
During use, mobile device 622 and/or employee computer
630 may receive health data 700 indicative of the force sensed
by force sensor 708. For example, where load cells are posi-
tioned in the employee’s footwear (e.g., in the employee’s
right and left work boots) or on the floor of the employee’s
workstation 603a, and the employee is standing, mobile
device 622 and/or employee computer 630 may receive, from
the load cells, force data 7004 indicative of the forces exerted
by the employee’s feet. Such force data 7004 may be used to
calculate a weight of the employee (e.g., 56.5 kg (124.6 Ibs.)
a body position of the employee or the like. As a further
example, where load cells are positioned in the employee’s
hand wear (e.g., in the employee’s right and left work gloves)
and the employee is lifting an object, mobile device 622
and/or employee computer 630 may receive, from the load
cell, force data 7004 indicative of the forces exerted by the
employee’s hands. Such force data 7004 may be used to
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determine the weight of an object being lifted and/or the
physical exertion by the employee.

In some embodiments, a body fat sensor 710 includes
conductive contacts that can be used to sense resistivity in the
employee’s body tissue and/or the like. During use, mobile
device 622 and/or employee computer 630 may receive
health data 700 indicative of the employee’s body fat sensed
by body fat sensor 710. For example, where conductive con-
tacts are integrated within the right and left sides of mobile
device 622 and the employee grasp the right and left sides of
the mobile device with their right and left hands, respectively,
such that their hands contact the conductive contacts, mobile
device 622 may receive, from the conductive contacts, body
fat data 700e including a resistance measurement across the
conductive contacts that is indicative of the body fat of the
employee. Where conductive contacts are integrated within
the right and left sides of a seat of the employee’s chair and the
employee is seated in the chair, such that their right and left
upper leg/buttocks contact the conductive contacts, mobile
device 622 and/or employee computer 630 may receive, from
the conductive contacts, body fat data 700e including a resis-
tance measurement across the conductive contacts that is
indicative of the body fat of the employee.

In some embodiments, a body position sensor 712 includes
a camera (e.g., a two-dimensional still/video camera, a three-
dimensional (“3D”) still/video camera, and/or the like that
can be used to sense the employee’s body position. During
use, mobile device 622 and/or employee computer 630 may
receive health data 700 indicative of the physical position of
the employee as sensed by the body position sensor 712. For
example, where a body position sensor 712 includes a 3D
video camera positioned such that the employee’s body is
within its field of view, mobile device 622 and/or employee
computer 630 may receive, from the 3D camera, body posi-
tion data 700/ (e.g., a three-dimensional video image) indica-
tive of the position (e.g., head, arm, hand, torso, leg, and feet
position and/or posture) of the employee. In some embodi-
ments, the image/video data may be used to track the eye
movement of the employee. For example, where the employ-
ee’s head is in the field of view of the video camera, body
position data 700f may include images that can be used to
track the eye position of the employee, the employee’s eye
blink rate, the employee’s pupil dilatation and/or the like. In
some embodiments, a 3D camera may include a device such
as the Kinect™ manufactured by Microsoft. Such a 3D cam-
era may include a software development kit that provides for
employing the camera as a biomechanical sensor for deter-
mining various biometric aspects of the employee, including
body position. Though a specific 3D video camera device is
described herein, other such cameras may be manufactured
that can be adapted for use in the instant system as will be
understood by those skilled in the art. For example, any cam-
era may be employed that is capable of capturing 3D body
images such that movements may be “sensed” and corre-
sponding data extrapolated for use in monitoring the health of
the employee (e.g., via a posture analysis, eye fatigue analy-
sis, etc.).

In some embodiments, a body position sensor 712 includes
one or more positioning devices (e.g., RFID sensors) that can
be used to locate a relative or absolute position of the
employee. For example, where a positioning device is pro-
vided in the employee’s chair, boots, work gloves, helmet,
elbow pads, knee pads, and/or belt, body position data 700/
may include signals and/or coordinates indicative of the loca-
tion of each of the positioning devices such that a location of
the employee’s hands, feet, head, elbows, knees, and/or waist
can be determined. Such location information may be used to
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determine the employee’s body position, including an analy-
sis of their posture. In some embodiments, position sensor
712 may include a combination of different types of positions
sensors (e.g., a 3D camera, positioning devices, and/or the
like) that can be used in combination to determine the
employee’s body position.

In some embodiments, an audio sensor 714 includes a
microphone or the like for acquiring audio data (e.g., words
spoken by the employee). During use, mobile device 622
and/or employee computer 630 may receive health data 700
indicative of the audio data sensed by audio sensor 714. For
example, where audio sensor 714 includes a microphone, the
mobile device 622 and/or employee computer 630 may
receive, from audio sensor 714, audio data 700g (e.g., an
audio feed) indicative of words spoken by the employee.

In some embodiments, respiration sensor 716 includes a
device for sensing the employee’s respiration rate (e.g., num-
ber of breaths taken within a set amount of time, typically
sixty seconds. During use, mobile device 622 and/or
employee computer 630 may receive health data 700 indica-
tive of the respiration rate (“RR”) of the employee sensed by
respiration sensor 716. For example, mobile device 622 and/
or employee computer 630 may receive, from respiration
sensor 716, respiration data 700/ indicative of number of
breaths taken by the employee over sixty seconds (e.g., 15
breaths per minute).

In some embodiments, neural sensor 718 includes a device
(e.g., an electrode) for sensing brain activity (e.g., neural
activity) of the employee. In some embodiments, neural sen-
sors 718 may employ electroencephalography (“EEG”) to
measure neuro-signal voltage fluctuations resulting from
ionic current flows within the neurons of the brain. EEG may
refer to recording of the brain’s spontaneous electrical activ-
ity over a short period of time (e.g., twenty-forty minutes)
from a plurality of neural sensors 718 disposed on the
employee’s scalp. For example, a plurality of neural sensor
718 (e.g., sixteen neural sensors/channels) may be disposed
about the employee’s scalp to detect neuro-signals (e.g.,
including alpha, beta, gamma, and delta waves) that can be
used to determine the employee’s brain state, including their
emotional state (e.g., happy, sad, excited, etc.), thoughts (e.g.,
cognitive thoughts, subconscious thoughts, intent, etc.),
facial movements (e.g., facial expressions), motor functions
and/or the like. During use, mobile device 622 and/or
employee computer 630 may receive health data 700 indica-
tive of the employee’s neural activity sensed by neural sen-
sors 718. For example, mobile device 622 and/or employee
computer 630 may receive, from neural sensors 718, neural
data 700i indicative of the sensed neuro-signals.

In some embodiments, a heart rate sensor 720 may include
a heart rate monitor. During use, mobile device 622 and/or
employee computer 630 may receive health data 700 indica-
tive of the employee’s heart rate sensed by heart rate sensor
720. For example, where a heart rate monitor is positioned
about the employee’s torso, mobile device 622 and/or
employee computer 630 may receive, from the heart rate
monitor, heart rate data 700/ indicative of the employee’s hear
rate (e.g., 80 beats per minute (“BPM™)).

In some embodiments, some or all of sensors 102 may be
located at or near the employee 110 (e.g., worn by the
employee 110) and/or physically integrated with mobile
device 622. For example, various ones of sensors 102 may be
provided in the employee’s apparel, such as their clothing
(e.g., shirt and pants, gloves, etc.), footwear (e.g., work
boots), head wear (e.g., a safety helmet), and eyewear (e.g.,
safety glasses) and/or various ones of sensors 102 may be
located in mobile device 622.
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FIG. 10 is a diagram that illustrates employee 110 wearing
various sensors 102 in accordance with one or more embodi-
ment of the present invention. In some embodiments, sensors
102 include mobile sensors 102a and/or workstation sensors
1024. In some embodiments, a temperature sensor 702 is
disposed at the employee’s chest. For example, temperature
sensor 702 may include a thermometer/thermocouple 1002
secured around the employee’s torso via a strap 1004. Other
embodiments may include any number of temperature sen-
sors provided in any number of suitable locations such as the
employee’s hand, wrist, arms, back, head, feet and/or the like.

In some embodiments, a blood condition sensor 704 is
disposed at the employee’s finger. For example, blood con-
dition sensor 704 may include a pulse oximeter 1006 inte-
grated with a finger portion of work gloves 1008 worn by the
employee. Other embodiments may include any number of
blood condition sensors provided in any number of suitable
locations such as the employee’s earlobe, toe and/or the like.

In some embodiments, a blood pressure sensor 706 is dis-
posed at the employee’s arm/wrist. For example, blood pres-
sure sensor 706 may include a blood pressure cuff 1010
secured about the employee’s wrist. In some embodiments,
blood pressure cuft 1010 may be integrated into a sleeve 1012
of'the employee’s shirt. Other embodiments may include any
number of blood pressure sensors provided in any number of
suitable locations such as the employee’s upper-arm and/or
the like.

In some embodiments, force sensors 708 are disposed at
the employee’s hands and/or feet. For example, force sensors
708 may include force transducers 1014 integrated within the
palm portion of work gloves 1008 worn by the employee.
Such force transducers 1014 may enable a determination of a
force exerted by the employee’s hands (e.g., while lifting an
object). As a further example, force sensors 708 may include
force transducers 1014 integrated within the sole portion of
work boots 1016 worn by the employee. Such force transduc-
ers 1014 may enable a determination of a force exerted on the
employee’s foot which can, for example, be used to determine
the employee’s weight. Other embodiments may include any
number of force sensors provided in any number of suitable
locations such as the employee’s back, buttocks area and/or
the like.

In some embodiments, body fat sensors 710 are disposed at
the employee’s feet. For example, body fat sensors 710 may
include conductive contacts 1018 integrated within the sole
portion of the work boots 1016 worn by the employee. The
conductive contacts may contact the sole of the employee’s
feet. Such body fat sensors 710 may enable a determination of
a resistance across the employee’s feet that is indicative of
their body fat percentage. Other embodiments may include
any number of body fat sensors provided in any number of
suitable locations such as the employee’s hands, chest, back,
buttocks area and/or the like.

In some embodiments, body position sensors 712 are dis-
posed at the employee’s hands, feet, head, waist, and/or the
like. For example, body position sensors 712 may include
positioning devices 1020 integrated within the palm portion
of work gloves 1008, integrated within work boots 1016, a
belt 1022, a safety helmet 1024, elbow pads 1026, and/or knee
pads 1028 worn by the employee. Such positioning devices
1020 may enable a determination of the absolute or relative
positions of the employee’s hands, feet, waist, head, knees
and elbows. Other embodiments may include any number of
locations sensors provided in any number of suitable loca-
tions such as the employee’s torso/chest, back, shoulders,
chin, buttocks area and/or the like.



US 9,256,711 B2

25

In some embodiments, an audio sensor 714 is provided
near the employee’s mouth. For example, audio sensor 714
may include a microphone/speaker 1029 secured at or near of
the employee’s shirt collar. Other embodiments may include
any number of audio sensor sensors provided in any number
of suitable locations.

In some embodiments, a respiration sensor 716 is disposed
at the employee’s chest. For example, respiration sensor 716
may include a respiratory motion sensor 1030 secured around
the employee’s torso via the strap 1004. Other embodiments
may include any number of respiration sensor sensors pro-
vided in any number of suitable locations.

In some embodiments, one or more neural sensors 718 are
disposed about the employee’s head/scalp. In some embodi-
ments, a safety helmet 1024 includes a plurality of neural
sensors 718 (e.g., sixteen neural sensors 718) integrated
therein (e.g., coupled to an interior of helmet 1024 such that
the contact the employee’s head while the employee is wear-
ing helmet 1024). Helmet 1024 may provide for positioning
ofneural sensors 718 in discrete neural sensor locations about
the employee’s head while helmet 1024 is being worn by the
employee. Other embodiments may include any number of
neural sensor sensors provided in any number of suitable
locations.

In some embodiments, a heart rate sensor 720 is disposed
about the employee’s chest. For example, heart rate sensor
720 may include a heart rate monitor 1032 secured around the
employee’s torso/chest via strap 1004 and including two con-
ductive contacts for sensing the employee’s heart rate. Other
embodiments may include any number of heart rate sensors
provided in any number of suitable locations.

Employee 110 may also wear safety eyewear, such as
glasses, safety glasses, safety goggles, a shield or the like). In
some embodiments, the safety eyewear includes an AR dis-
play device 106. For example, in the illustrated embodiment,
the eyewear includes goggles 300 having health information
204 (e.g., including health status summary 206 and health
alert 208) projected thereon such that they are visible in the
employee’s FOV through goggles 300.

In some embodiments, some or all of the sensors 102 may
be located throughout the employee’s workstation 102 and
surrounding workstation environment. For example, various
ones ofthe sensors 102 may be located at or near the employ-
ee’s desk, chair, computer, or the like.

FIG. 11 is a diagram that illustrates an exemplary worksta-
tion environment 1100 in accordance with one or more
embodiments of the present invention. In some embodiments,
workstation environment 1100 includes a location at which
employee 110 spends some or all of their work day (e.g., eight
hours or more). For example, workstation environment 1100
may include the employee’s office, the employee’s cubicle,
the employee’s assigned station on an assembly/manufactur-
ing line, or the like. In some embodiments, workstation envi-
ronment 1100 includes employee workstation 603a. Work-
station 6034 may include devices, furniture and the like that
facilitate the employee in accomplishing their work duties.
For example, the workstation 603a may include a workstation
surface 1102 (e.g., a desk), floor 1103, a chair 1104, and
employee computer 630. In some embodiments, employee
computer 630 may include various peripherals, such as a
computer mouse (“mouse”) 1108, a computer keyboard
1110, a computer display (e.g., computer monitor) 1112, an
audio headset (e.g., a Bluetooth headset including a speaker
and/or a microphone) 1114, or the like.

In some embodiments, the area around workstation 603a
may define a workstation zone 1120. In some embodiments,
workstation zone 1120 includes an area (e.g., a three-dimen-
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sional region) in which the employee typically resides during
some or all of their workday. For example, as depicted by the
dashed lines of FIG. 11, workstation zone 1120 may include
the region immediately in front of computer display 1112 and
including the location of the employee’s chair 1104. As
employee 110 may be expected to spend a great deal of time
within zone 1120, the zone 1120 may be a region in which it
is desirable to gather information (e.g., health data) relating to
the employee’s actions and general health while located
therein. Workstation 603a may include one or more of sensors
102 (e.g., workstation sensors 1025) for acquiring health data
relating to the employee’s actions and general health while
located in or near zone 1120. In some embodiments, various
sensors 102 are integrated with areas/components of work-
station 603a. For example, one or more temperature sensors
702, body fat sensors 710, force sensors 208, and/or the like
may be integrated with chair 1104 (e.g., via a chair pad system
(“chairpad’) 1150 disposed on or integrated with the employ-
ee’s chair 1104). As another example, one or more tempera-
ture sensors 702, body fat sensors 710, force sensors 208,
and/or the like may be integrated with floor 1103 underfoot of
the employee (e.g., via a floor mat system (“floor pad”) 460
disposed on or integrated with floor 1103 of workstation
environment 603a). As yet another example, one or more
temperature sensors 702, blood condition sensors 704, blood
pressure sensors 706 and/or the like may be integrated with
mouse 1108 or other peripheral devices of employee com-
puter 630 (e.g., via a mouse system 1170). As another
example, one or more neural sensors 718 may be integrated
into a neuro-headset system (“neuro-headset”) 1180 worn on
the head of the employee. In some embodiments, neural sen-
sors 718 may include dry electrodes that can be used to sense
neuro signals. Such dry electrodes may require minimal or no
skin preparation for disposing the electrode contact on the
employee’s scalp. As described herein, neural sensor 218
maybe provided via a headset and/or in various surfaces that
contact/support the employee’s head, such as a headrest of a
chair/seat. FIG. 5 is a is a block diagram that illustrates a
workstation 102 including integrated sensors 102 in accor-
dance with one or more embodiments of the present inven-
tion. Such an integration of sensors 102 within the worksta-
tion environment may help to reduce the physical profile of
sensors 102, reduce distractions to employee 110 that may
otherwise be caused by the presence of sensors 102 and/or
enhance the ease of use to the employee 110 by allowing
health data 700 to be acquired while the employee is engaging
in their day-to-day work duties. For example, sensors 102
may be able to passively acquire health data 700 without
requiring the employee to take special efforts to engage in a
health test.

Employee 110 may also wear eyewear, such as glasses,
safety glasses, safety goggles, a face shield or the like). In
some embodiments, the eyewear includes an AR display
device 106. For example, in the illustrated embodiment, the
eyewear includes eyeglasses 321 having health information
204 (e.g., including health status summary 206 and health
alert 208) projected on a lenses thereof such that they are
visible in the employee’s FOV through glasses 320.

FIG. 12 is a flowchart that illustrates a method 1200 of
collecting health data 700 (temperature data 700a, blood con-
dition data 7005, blood pressure data 700c¢, force data 7004,
body fat data 700e, body position data 700, audio data 700g,
respiration data 700/, neural data 700; and/or heart rate data
7005) in accordance with one or more embodiments of the
present invention. Method 1200 may be executed by mobile
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device 622 and/or employee computer 630 to provide for
collecting health data 700 by the mobile device 122 and/or
employee computer 630.

Method 1200 may include monitoring the need for health
data 700, as depicted at block 1202. In some embodiments,
monitoring the need for health data may include determining
whether or not there is a need to collect health data 700 from
one or more of the sensors 102. In some embodiments, the
need for health data 700 is identified based on a request from
another component of system 600. For example, mobile
device 622 and/or employee computer 630 may determine
that there is a need to collect health data 700 in response to a
request for health data (e.g., a request to initiate a health test
and/or a query for the health data 700) received from server
604 and/or the employee 110 (e.g., via a user request to start
a health test).

In some embodiments, the need for health data 700 is
identified based on a corresponding health monitoring test
schedule/routine. For example, where a health test schedule
requires collection of health data 700 at 12:00 pm, it may be
determined that health data 700 is needed if the current time
is 12:00 pm. As another example, where a health test schedule
requires the continuous collection of a batch of health data
700 from 8:00 am-6:00 pm, it may be determined that health
data 700 is needed if the current time is in the range of 8:00
am-6:00 pm. As yet another example, where a health test
schedule requires the repeated collection of health data 700 at
an hourly interval from 8:00 am-6:00 pm, it may be deter-
mined that health data 700 is needed if the current time is 8:00
am, 9:00 am, and so forth. It will be appreciated that these test
schedules are exemplary, and other embodiments may
include any suitable test schedule.

Where it is determined that health data 700 is not needed,
at block 1204, method 1200 may include proceeding to deter-
mining whether or not the routine should be stopped, as
depicted at block 1206. In some embodiments, it may be
determined that the test routine should be stopped based on an
instruction to stop from another device of system 600. For
example, mobile device 622 and/or employee computer 630
may determine that they should stop execution of the health
monitoring test routine in response to an instruction from
server 604 and/or the employee 110 to stop the health test
routine (e.g., an employee request to terminate the health test
submitted via an interactive health monitoring dashboard as
discussed in more detail below). Where it is determined that
the execution of the health monitoring test routine should be
stopped, the health test routine may be stopped.

Where it is determined that health data 700 is needed, at
block 1204, method 1200 may include proceeding to moni-
toring of sensors 102 to collect health data 700, as depicted at
block 1208. In some embodiments, monitoring sensors 102 to
collect health data 700 includes monitoring the particular
sensors 102 that provide the particular health data 700
needed. For example, where the heath data 700 needed
includes the employee’s body temperature, monitoring sen-
sors 102 to collect health data 700 may include, mobile device
622 and/or employee computer 630 monitoring one or more
of temperature sensors 202 (e.g., the thermometer/thermo-
couple 1002) to collect corresponding temperature measure-
ments (e.g., temperature data 700q). Similar techniques may
be employed for collecting other forms of health data 700
from the various sensors 102 (e.g., mobile sensors 102a and/
or workstation sensors 10256) of system 600. For example,
mobile device 622 and/or employee computer 630 may col-
lect temperature data 700a, blood condition data 70056, blood
pressure data 700c, force data 7004, body fat data 700e, body
position data 700f; audio data 700g, respiration data 7007,
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neural data 700/ and/or heart rate data 700/, from the corre-
sponding one or more temperature sensors 702, one or more
blood condition sensors 704, one or more blood pressure
sensors 706, one or more force sensors 708, one or more body
fat sensors 710, one or more body position sensors 712, one or
more audio sensors 714, one or more respiration sensors 716,
one or more neural sensors 718, and/or one or more heart rate
sensors 720 of health monitoring system 600, in a similar
manner.

Method 1200 may include storing health data 700, as
depicted at block 1210. In some embodiments, storing health
data 700 may include storing the collected health data 700 in
local or remote memory. For example, mobile device 622
and/or employee computer 630 may store the collected health
data 700 in local memory 801 and/or 900. In some embodi-
ments, storing heath data 700 may include buffering/queuing
health data 700 for transmission at a later time.

Method 1200 may include transmitting health data 700, as
depicted at block 1212. In some embodiments, transmitting
health data 700 may include transmitting health data 700 to
another component/entity of system 600. For example,
mobile device 622 may transmit health data 700 (e.g., health
data 700 stored in memory 801 and/or 900) to server 604 for
use in monitoring the health of the employee 110. In some
embodiments, health data 700 may be transmitted from
mobile device 622 and/or employee computer 630 to server
604 via network 618.

In some embodiments, the transmission of health data 700
may be regulated based on a corresponding schedule for
sending/transmitting health data. For example, where a health
test routine requires collection of health data at 12:00 pm,
health data 700 may be collected and transmitted at or about
12:00 pm. As further example, where a health test routine
requires the continuous collection and transmission of health
data from 8:00 am-6:00 pm, health data 700 may be collected
and transmitted from 8:00 am-6:00 pm such that a substan-
tially continuous stream of health data 700 is transmitted
(e.g., from sensors 102 to mobile device 622 and/or employee
computer 630, and/or from mobile device 622 and/or
employee computer 630 to server 604) for use in monitoring
the employee’s health. As a further example, where a health
test schedule requires the continuous collection of health data
from 8:00 am-6:00 pm and the transmission of health data in
batches at hourly intervals, health data 700 may be collected
and stored from 8:00 am-6:00 pm, with batches of health data
700 for each preceding hour transmitted at or about 9:00 am,
10:00 am and so forth.

In some embodiments, after transmitting the health data
collected, method 1200 may progress to block 1206 to deter-
mine whether or not the acquisition of health data should
continue. Accordingly, mobile device 622 and/or employee
computer 630 may collect health data 700 from the various
sensors 102 as required for use in monitoring the health of
employees.

It will be appreciated that the method 1200 is an exemplary
embodiment of methods that may be employed in accordance
with techniques described herein. The method 1200 may be
may be modified to facilitate variations of its implementa-
tions and uses. The method 1200 may be implemented in
software, hardware, or a combination thereof. Some or all of
the method 1200 may be implemented by one or more of the
modules/applications described herein, such as mobile
device module 808 and/or employee computer module 908.
The order of method 1200 may be changed, and various
elements may be added, reordered, combined, omitted, modi-
fied, etc.
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Server 604 (see FIG. 6) may include a network entity that
serves requests by other network entities as will be under-
stood by those skilled in the art. For example, sever 604 may
serve request by client entities, such as mobile device 622,
employee computer 630, employer workstation 6035, and/or
the like via network 618. Server 604 may host a content site,
such as a website, a file transfer protocol (FTP) site, an Inter-
net search website or other source of network content. In
some embodiments, server 604 hosts one or more applica-
tions, such an employee health monitoring application. Some
or all of the employee health monitoring application may be
executed locally on server 604 and/or remotely by various
other network entities, such as mobile device 622, employee
computer 630, employer workstation 6035, remote worksta-
tions 612, and/or the like. For example, server 604 may cause
the execution of remote applications/processes (e.g., an appli-
cation executing the method 1200) on mobile device 622
and/or employee computer 630 to collect health data 700
from the employee, execute a local application (e.g., a health
monitoring application) to conduct processing of the col-
lected health data 700 for use in monitoring the employee’s
health and serving health content (e.g., a health report) for
display on mobile device 622, employee computer 630,
employer workstation 6035, remote workstations 612, and/or
the like.

File server 606 may be employed by the system to manage
employee health information 609 as will be understood by
those skilled in the art. For example, file server 606 may
manage access to database 608 by the other network entities,
including server 604. File server 606 may execute a database
management system, e.g. a set of software programs that
controls the organization, storage, management, and retrieval
of data in database 608, such as health information 609.
Database 608 may include an employee information data-
base. For example, database 608 may store employee health
information 609 and/or an employee access information (e.g.,
user credential data and permissions data) that can be used to
verifying user’s right to access various features of system 600
and/or health information 609. File server 606 and/or data-
base 609 may include network attached storage (“NAS”),
storage area networks (“SAN™), or direct access storage
(“DAS”), or any combination thereof. In some embodiments,
a database server can be used to store database 608 instead of
or in addition to file server 606.

Mobile device 622, employee computer 630, employer
workstation 6035, remote workstations 612 may include per-
sonal computers (PC) as is known in the art. The computers
may run UNIX, Linux, Windows®, or some other operating
system compatible with the networked systems discussed
herein. In some embodiments, mobile device 622, employee
computer 630, employer workstation 6035, remote worksta-
tions 612 may include remote terminals that enable a user to
interact with various processes being controlled by server
604. For example, the operations described herein with regard
to mobile device 622 and/or employee computer 630 may be
executed by server 604, and the mobile device 122, the
employee computer 126, the employer workstation 6035,
and/or the remote workstations 112 may include network
terminals that provide for user interaction with the operations
provided by server 604. Moreover, mobile device 622,
employee computer 630, employer workstation 6035, remote
workstations 612 may provide access to computer program
instructions stored on server 604. For example, a health moni-
toring application running on server 604 may be accessible
via Mobile device 622, employee computer 630, employer
workstation 6035, remote workstations 612 such that the
employee may provide access credentials to login to their
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account, server 604 may verify their credentials/permissions,
and the employee may be able to enter/edit their health infor-
mation 609 via mobile device 622, employee computer 630,
employer workstation 6035, remote workstations 612. Health
information provided via Mobile device 622, employee com-
puter 630, employer workstation 6035, remote workstations
612 can be forwarded via server 604 to file server 606 for use
in updating the employee’s health information 609 stored in
database 608. In some embodiments, Mobile device 622,
employee computer 630, employer workstation 6035, remote
workstations 612 can interface with different servers (e.g.,
web or network servers 604, 606 or 610) for accessing health
information 609 via communications network 618.

Employer workstation 6035 may provide an employer
(e.g., the employee’s manager, the employee’s human
resources manager, or the like) access to employee health
information 609 for one or more employees. For example, the
employer may be provided regular reports and/or alerts
regarding the health of some or all of their employees, may
proactively initiate review of employee health information
609 for some or all of their employees, and/or initiate health
test for some or all of their employees via employer worksta-
tions 6035. In some embodiments, the employer may access
such features via an interactive dashboard displayed to the
employer. Thus, for example, an employer may determine
whether a health condition is affecting a given employee,
determine whether or not an employee is following their
health plan, determine whether some or all employees of a
group (e.g., at a certain facility) are experiencing similar
symptoms indicative of a group wide health concern (e.g., a
high percentage of employees at a given facility have devel-
oped asthma, chronic obstructive pulmonary disease
(“COPD”), or other chronic condition) via an interactive
health dashboard.

FIG. 13 is a block diagram illustrating components of
server 604 in accordance with one or more embodiments of
the present invention. In some embodiments, server 604
includes a memory 1302, a processor 1304 and an input/
output (I/O) interface 1306.

Memory 1302 may include non-volatile memory (e.g.,
flash memory, ROM, PROM, EPROM, EEPROM memory),
volatile memory (e.g., random access memory (RAM), static
random access memory (SRAM), synchronous dynamic
RAM (SDRAM)), bulk storage memory (e.g., CD-ROM and/
or DVD-ROM, hard-drives), or the like. Memory 1302 may
include a non-transitory computer readable storage medium
having program instructions 1308 stored thereon that are
executable by a computer processor (e.g., processor 1304) to
cause the functional operations described herein with regard
to server 604. Program instructions 1308 may include a server
module 1310 including program instructions that are execut-
able by processor 1304 to provide some or all of the function-
ality described herein with regard to server 604.

Processor 1304 may be any suitable processor capable of
executing/performing program instructions. Processor 1304
may include a central processing unit (CPU) that carries out
program instructions (e.g., of server module 1310) to perform
arithmetical, logical, input/output and other operations of
server 604. Processor 1304 can be any commercially avail-
able processor, or plurality of processors, adapted for use in
server 604, such as Intel® Xeon® multicore processors
manufactured by Intel Corporation, Intel® micro-architec-
ture Nehalem manufactured by Intel Corporation, AMD
Opteron™ multicore processors manufactured by AMD Cor-
poration, or the like. As one skilled in the art will appreciate,
processor 1304 may also include components that allow
server 604 to be connected to peripherals (e.g., a display and
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keyboard that would allow direct access to the processor and
the memory 1302, and/or application executing via server
604).

1/O interface 1306 may provide an interface for connection
of'one or more I/O devices to server 604. The I/O devices may
include other network devices, such as the file server 606, web
server 610, mobile device 622, employee workstation 603a
(e.g., computer 630), employer workstation 6035, sensors
102, and/or the like. The /O devices may be communica-
tively coupled to the [/O interface 1306 via a wired or wireless
connection.

In some embodiments, server 604 uses the collected health
data 700 to monitor the employee’s health. FIG. 14 is a
flowchart that illustrates a method 1400 of monitoring the
employee’s health in accordance with one or more embodi-
ments of the present invention.

Method 1400 may include collecting health data 700, as
depicted at block 1402. In some embodiments, collecting
health data may include collecting health data 700 from other
entities of system 100. For example, server 604 may collect
health data 700 (e.g., temperature data 700a, blood condition
data 7004, blood pressure data 700¢, force data 7004, body fat
data 700e, body position data 7007, audio data 700g, respira-
tion data 700/, neural data 700i and/or heart rate data 7005)
for the employee via the various sensors 102 (e.g., viamobile
sensors 102a and/or mobile device 622 of the mobile health
monitoring system 102 and/or workstation sensors 1025 and/
oremployee computer 630 of workstation 103a) (See FIG. 15
including a block diagram illustrating dataflow within system
600 in accordance with one or more embodiments of the
present invention).

In some embodiments, monitoring the health sensors to
collect health data includes executing a single measurement
by some or all of the sensors 102. For example, some or all of
the sensors 102 may be employed to record a single measure-
ment in sequence (e.g., one after the other) or in parallel (e.g.,
at the same time) and transmit corresponding health data 700
to mobile device 622 and/or employee computer 630. As
described herein, mobile device 622 and/or employee com-
puter 630 may collect the measurements from sensors 102
and transmit corresponding health data 700 to server 604 for
use in monitoring the employee’s health.

In some embodiments, monitoring the health sensors to
collect health data includes executing multiple measurements
by some or all of sensors 102. For example, some or all of
sensors 102 may be employed to record a set of measurements
(e.g., one per minute) over a given period of time (e.g., 5
minutes, 1 hour, 8 hours, or the like) and transmit correspond-
ing health data 700 to mobile device 622 and/or employee
computer 630. As described herein, the mobile device 622
and/or employee computer 630 may collect the measure-
ments from sensors 102 and transmit corresponding health
data 700 to server 604 for use in monitoring the employee’s
health.

In some embodiments, the health data is collected via
health test that are initiated by server 604. For example, server
604 may execute a health monitoring routine that requires
health data to be collected according to a given test schedule/
routine (e.g., health data to be sensed/collected from 8 am-6
pm, health data to be sensed/collected hourly from 8 am to 6
pm, and/or the like), server 604 may determine that health
data 700 is required based on the schedule, and, in response to
determining that health data 700 is required, server 604 may
query mobile device 622, employee computer 630 and/or
sensors 102 for health data 700 according to the schedule.
Where a test schedule/routine requires collection of health
datafrom 8 am to 6 pm, server 604 may send, to mobile device
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622 and/or employee computer 630 at 8 am, a first request to
initiate collection and forwarding of health data 700 to server
604, and send, to mobile device 622 and/or employee com-
puter 630 at 6 pm, a second request to terminate collection and
forwarding of health data 700 to server 604. In such an
embodiment, mobile device 622 and/or employee computer
630 may continually acquire and forward health data 700 to
server 604 from 8 am to 6 pm. Server 604 may transmit
similar requests in accordance with any suitable test sched-
ule/routine. For example, where a test schedule/routine
requires collection of health data hourly from 8 am to 6 pm,
server 604 may send, to mobile device 622 and/or employee
computer 630 at each of 8 am, 9 am, 10 am, and so forth, a
request to collect and forward health data 700 to server 604. In
such an embodiment, mobile device 622 and/or employee
computer 630 may collect and forward a set of health data 700
to server 604 each hour from 8 am to 6 pm (e.g. at 8 am, 9 am,
10 am, and so forth).

In some embodiments, server 604 initiates a health test
based on an external request/event, such as a request gener-
ated by a user. For example, where an employee or an
employer is interacting with an interactive health dashboard
for a given employee that enables the user to request to run an
health test and the user requests to run a health test, server 604
may determine that health data is required based on the
request and, in response to determining that health data is
required, server 604 may query mobile device 622 and/or
employee computer 630 for the health data. In such an
embodiment, mobile device 622 and/or employee computer
630 may collect and forward a set of health data 700 to server
604 at or near the time of the user’s request to conduct a health
test. Thus, server 604 may initiate health test automatically
(e.g., based on a test schedule/routine) and/or in response to
external request (e.g., a user initiated request from an
employee, an employer, or other user).

In some embodiments, the health data for one or more
employees may be logged over time. For example, health data
700 may be collected for each employee of a group of
employees, and health information 609 for each of the
employees may be updated to reflect the health data collected.
Thus, a log of health data for each of the employees may be
generated. In some embodiment, the log of health data for a
given employee may be used to generate a profile for the
employee. For example, the logged health data 700 may be
used to generate health profiles and/or reports that are based
on current/recent health data 700 (e.g., health data 700 col-
lected within a minute, hour, day, week, month, or the like)
and/or historical health data 700 (e.g., health data 700 col-
lected more than a minute, hour, day, week, moth, year, or the
like prior). In some embodiments, health information 609 for
the employee includes a record/log of the employee’s health
information. For example, health information 609 may
include, for each employee, employee personal profile data
(e.g., name, age, etc.), historical/current employee health pro-
file data (e.g., health data, characteristics, conditions, plans)
and/or employee activity data (e.g., a log of exercises, food
consumed, etc.), and so forth.

Method 1400 may include processing the collected health
data to generate one or more corresponding health profiles
1500 (See FIG. 15), as depicted at block 1404. In some
embodiments, health profile 1500 is generated by server 604
based on the processing of the collected health data 700.
Health profile 1500 may include health characteristics 1502,
health conditions 1504, health risks 1506, and/or health plans
1508 for the employee.

In some embodiments, health characteristics 1502 include
a first level of health profile data that is derived from the
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collected health data 700. For example, server 604 may pro-
cess the collected health data 700 (e.g., biometric health data
and/or biometric health data) to identify various biometric
health characteristics 1502a and/or biomechanic health char-
acteristics 15025 for the employee. Biometric health charac-
teristics 1502a may include, for example, the employee’s
sensed body temperature 1510, body weight 1511, body fat
1512, heart rate 1513, blood pressure 1514, blood condition
(e.g., blood oxygenation, blood glucose level, etc.) 1515,
respiration rate 1516, neural/brain activity 1517, and/or the
like. Biomechanic health characteristics 15025 may include,
for example, the employee’s sensed body position 1520 (e.g.,
the employee’s physical positioning and/or movement of the
employee’s head, torso, arms, hands, legs, feet, and/or the
like), eye movement (e.g., focal point, blink rate, pupil dila-
tion of the eye, and/or the like) 1521, neural/brain activity
1517, physical exertion 1522, and/or the like.

In some embodiments, the health characteristics 1502 may
be provided directly via health data 700. For example, heart
rate data 700i may include a determined value for heart rate
(e.g., 80 beats per minute (“BPM”). A similar value may be
provided for some or all of the other health characteristics
1502. In some embodiments, health characteristics 1502 may
be extrapolated/calculated from health data 700. For
example, health data 700 may include a set of measurement
indicative of heart beats over a period of time (e.g., a log of
blood pressure data 700c¢ indicative of twenty heart beats over
fifteen seconds) and server 604 may process the set of mea-
surement to determine the corresponding hear rate value (e.g.,
aheartrate of 80 BPM). A similar determination may be made
for some or all of the other health characteristics 1502. For
example, health data 700 may be received and/or processed in
a similar manner to determine values for some or all the other
health characteristics 1502 (e.g., based on received values,
data sets, and/or the like).

In some embodiments, body weight 1511 is based on the
force data 7004 collected via one or more force sensors 208.
Force data 7004 indicative of the forces sensed by the force
transducers 1014 may be used to determine the employee’s
weight. For example, where the right and left force transduc-
ers 1014 in the employee’s boots 1016 ecach sense a force of
about 23 kg (62 1bs.) the forces may be added together to
determine a body weight for the employee of about 56.5 kg
(124.6 1bs.). As a further example, where force transducers
1014 in the employee’s chair 1104, located in chair pad 1150
and/or floor mat 1160 sense forces totaling about 56.5 kg
(124.6 1bs.), the forces may be used to determine a body
weight for the employee of about 56.5 kg (124.6 1bs.).

In some embodiments, body fat 1512 is based on body fat
data 700e collected via one or more body fat sensors 710. For
example, the body fat 1512 may be determined using bioelec-
trical impedance analysis (BIA) of the impedance/resistance
sensed by the body fat sensor 710. Ideally, male employees
will have a body fat measurement of about 8-17% and female
employees will have a measurement between about 10-21%.
The body fat 1512 may include a body fat percentage which
is determined as the total weight of the person’s fat divided by
the person’s weight.

In some embodiments, heart rate 1513 is based on heart
rate data 700 collected via one or more heart rate sensors 720.
For example, heart rate 1513 may be determined using the
number of heart beats sensed over a given period of time,
typically sixty seconds. In some embodiments, heart rate
1513 is based on blood pressure data 700¢ collected via one or
more of the blood pressure sensors 706. For example, heart
rate 1513 may be determined using the rate of pulsations of
blood pressure which may correspond to the heart rate.
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In some embodiments, blood pressure 1514 is based on
blood pressure data 700c¢ collected via one or more blood
pressure sensors 706. Blood pressure 1514 may be deter-
mined using blood pressure data 700¢ which is indicative of
pressure pulsations due to blood flow. For example, blood
pressure 1514 may be determined based on a maximum blood
pressure detected (e.g., the “systolic” blood pressure) and the
minimum blood pressure detected (e.g., the “diastolic” blood
pressure) via a blood pressure cuff. Blood pressure 1514 may
be recorded as the systolic blood pressure over the diastolic
blood pressure (e.g., 90/60 mmHg).

In some embodiments, blood condition 1515 is based on
blood condition data 7005 collected via one or more of blood
condition sensors 704. For example, the blood oxygenation,
blood glucose level, and/or the like may be determined from
blood condition data 70056 provided by a pulse oximeter or
similar blood conditions sensor.

In some embodiments, respiratory rate 1516 is based on
respiration data 700/ collected via one or more respiration
sensors 716. For example, the respiration rate may be deter-
mined based on a number of employee breaths sensed by
respiration sensor 716 over a given period of time. For
example, where respiration data 700/ indicates that the
employee has taken four breaths in fifteen seconds, the
employees respiration rate 1516 may be determined as six-
teen breaths per minute (V).

In some embodiments, brain activity 1517 is based on
neural data 700i collected via one or more neural sensors 718.
In some embodiments, brain activity 1517 includes a log of
neuro-signals (e.g., including alpha, beta, gamma, and delta
waves) that are indicative of the employee’s brain state,
including the employee’s emotional state, thoughts (e.g., cog-
nitive thoughts, subconscious thoughts, and intent), facial
movements (e.g., facial expressions), motor functions and/or
the like. Brain activity 1517 may include or otherwise be
extrapolated from the neural data 700:. Brain activity 1517
may be both of biometric and biomechanic characteristics
based at least on its use in determining various biometric and
biomechanic health profile data (e.g., various biometric and
biomechanic conditions and risks).

In some embodiments, body position 1520 is based on
body position data 700f collected via one or more body posi-
tion sensors 712. For example, the body position data 700/
collected from a camera and/or the positioning devices may
be used to determine the relative and/or absolute position of
the employee’s head, torso, arms, elbows, hands, legs, knees,
feet, waist and/or the like. In some embodiments, the employ-
ee’s body position 1520 is determined using body position
data 7007 In some embodiments, the employee’s body posi-
tion is determined based on forces sensed by various ones of
the force sensors 708. For example, it may be determined that
the employee is standing when a force approximately equal to
the employee’s body weight is sensed by the force transduc-
ers 1014 and/or force transducers in floor mat 1160.

In some embodiments, physical exertion 1522 is based on
force data 7004 collected via one or more of the force sensors
708. For example, the force data 7004 indicative of the forces
sensed by the force transducers 1014 integrated into the
employee’s gloves and/or boots may be used to determine a
physical exertion by the employee to lift/move an object.

In some embodiments, one or more of health characteris-
tics 1502 may be used to determine one or more health con-
ditions 1504. Health conditions 1504 may include a second
level ot health profile data that is derived from the one or more
health characteristics 1502 and/or collected health data 700.
For example, server 604 may process the health characteris-
tics 1502 and/or the collected health data 700 to extrapolate
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various biometric health conditions 1504a and/or biome-
chanic health conditions 15045 for the employee. Biometric
health conditions 1504a may include, for example, a body
mass index (“BMI”) 1530, a body composition 1531, a fitness
level 1532, a resting heart rate (“RHR”) 1533, a maximum
heart rate (“MHR”) 1534, a target heart rate (“THR”) 1535,
emotions 1536, thoughts 1537, and/or the like for the
employee. Biomechanic health conditions 15046 may
include, for example, posture (“posture analysis™) 1540,
muscle tension 1541, a stress level 1542, a physical injury
1543, an eye fatigue level 1544, facial movements 1545,
motor functions (e.g., gestures) 1546, and/or the like for the
employee.

In some embodiments a health condition 1504 may be
determined based on one or more health characteristics 1502
and/or other data (e.g., the employee’s personal profile). For
example, BMI 1530 and/or body composition 1531 may be
extrapolated from body weight 1511 and body fat 1512. Fit-
ness level 1532 may be based on weight 1511, heart rate 1513,
and/or blood pressure 1514. Resting heart rate 1533, maxi-
mum heart rate 1534, and/or target heart rate 1535 may be
based on the heart rate 1513 and/or the employee’s age.
Emotions 1536 and/or thoughts 1537 may be based on the
employee’s brain activity 1517. Posture 1540 and muscle
tension 1541 may be based on the observed body position
1520 of the employee (e.g., physical positioning and move-
ment of the head, torso, arms, hands, legs, feet, and/or the
like) and/or physical exertion 1522. Stress level 1541 may be
based on the observed body position 1520, eye movement
1521 and/or brain activity 1517 for the employee. Physical
injury 1543 may be based on the observed body position
1520, eye movement 1521, brain activity 1517 and/or physi-
cal exertion 1522 for the employee. Eye fatigue 1544 may be
based on the observed eye movement 1521 of the employee.
Facial movements 1545 and/or motor functions 1546 may be
determined based on brain activity 1517.

BMI 1530 may be the individual’s body mass (m) divided
by the square of their height (h). In some embodiments, BMI
1530 is determined using the following equation:

BMI=m*703/h> 1)

Where “m” is the employee’s mass (in kg. or Ibs.) and “h”
is the employee’s height (in meters or inches). From this
equation, server 604 can determine whether the employee is
of average weight (e.g., having a BMI in the range of about
18.5-25), overweight (e.g., having a BMI in the range of about
25-30), or obese (e.g., having a BMI over about 30).

Body composition 1531 may indicate a percentage of bone,
fat and/or muscle in the employee’s body. In some embodi-
ments, body composition 1531 is determined based at least on
the body fat percentage and the body weight 1511.

In some embodiments, fitness level 1532 is indicative of
the employee’s body’s ability to withstand a physical work-
load and/or recover in a timely manner. Fitness level 1532
may be based on the employee’s heart rate. For example, an
employee may be determined to have a good fitness level if
their resting heart rate 1534 is under about 100 BPM.

In some embodiments, respiratory rate 1516 is indicative
of the number of breaths taken within a set amount of time
(e.g., 60 seconds). In some embodiments, resting heart rate
(RHR) 1533 is the measured heart rate (HR) 1513 taken at a
period of low activity by the employee (e.g., while seated in
chair 1104 and not engaging in any strenuous work activities).
The maximum heart rate (MHR) 1534 may be determined
using the following equation:

MHR=205.8—(0.685xage) )
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Where “age” is the age of the employee in years. Target heart
rate (THR) 1535 may be calculated using the following for-
mula, the “Karvonen method”:

THR=((MHR-RHR)x%intensity)+RHR 3)

Where intensity is a percentage, typically about 65%-85%.
Target heart rate 1535, resting heart rate 1533 and maximum
heart rate 1534 may be provided to the employee to aid the
employee in safe exercise regimens, the formulation of a
health plan, and the determination of whether the employee
has met its health plan goals for the day, e.g., whether the
employee has reached their target heart rate 1535 by the
distance and length of time the employee has indicated to the
program it has exercised. Also, if the employee’s resting heart
rate 1533 is above 100 beats per minute, for example, the
system may provide the employee with a health alert/warning
regarding the risks for cardiovascular disease, stroke, or obe-
sity via health dashboard 1512, the health report 1510, AR
display 106, and/or the like.

In some embodiments, the employee’s emotions 1536,
thoughts 1537, facial movements 1545 and/or motor func-
tions 1546 may be determined based on the sensed neuro
signals (e.g., brain activity 1517). For example, a plurality of
predetermined brain wave patterns may be associated with
corresponding emotions, thoughts, facial movements and/or
motor functions. During processing of brain activity 1517, the
sensed/observed neuro signals may be compared to the plu-
rality of predetermined neural signal patterns to identify a
match there between. Upon matching the observed neuro
signals to one or more of the predetermined neural signal
patterns, it may be determined that the employee is engaged
in emotions (e.g., happy, sad, excited, depressed, etc.) 1536,
thoughts (e.g., intent to take an action, etc.) 1537, facial
movements (e.g., facial gestures such as smiling) 1545 and/or
motor functions (e.g., a sequence of movements) 1546 that
correspond to the matching predetermined neural signal pat-
tern. In some embodiments, as described herein, an animated
avatar may be used to mimic the employee’s current emo-
tional state and/or facial gesture. For example, when it is
determined that the employee is happy and/or smiling, a
displayed avatar can be animated to smile, providing the
employee or other persons reviewing the employee’s health
(e.g., the employer) with an indication of the employee’s
current emotional state and/or facial expression. In some
embodiments, the ability to determine the employee’s
thoughts may be employed to assist the employee with com-
pleting their work duties. For example, where system 600 is
able to determine that the employee intends to open a word
processing application on mobile device 622 and/or
employee computer 630, the system 600 may launch the word
processing application on mobile device 622 and/or
employee computer 630 based on the determined intent to act,
without any physical interaction by the employee. In some
embodiments, the brain activity 1517 and/or thoughts 1537
may be used to predict an action that may be taken by the
employee. For example, where the employ has the thought of
“lift the heavy box™, it may be determined that the employee
is about to lift a heavy box.

In some embodiments, a determination of the employee’s
posture (e.g., be proper ergonomic position) 1540 may be
based on body position 1520. For example, the employee may
be determined to have good posture that where one or more of
the employee’s hands, wrists, and forearms are straight, in-
line and roughly parallel to the floor; the employee’s head is
level, or bent slightly forward, forward facing, and balanced,
and generally in-line with the torso; the employee’s shoulders
are relaxed and its upper arms hang normally at the side of the
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body; the employee’s elbows stay in close to the body and are
bent at angles between about 90 and 102 degrees; the employ-
ee’s feet are fully supported by the floor or a footrest (if the
employee’s desk height is not adjustable); the employee’s
back is fully supported when sitting vertical or leaning back
slightly; the employee’s thighs and hips are generally parallel
to the floor; and/or the employee’s knees are about the same
height as the hips with the feet slightly forward. Posture 1540
may include a determination of the proper alignment of the
head, torso, arms, and feet when the employee is standing/
sitting and the employee’s deviation from the proper align-
ment based on the observed body position 1520. In some
embodiments, the actual body position of the employee, rela-
tive to the ideal body position may be determined and posture
1540 may indicate, a percentage deviation of the actual body
position to the ideal body position and/or may include sug-
gestions for improving the employee’s posture (e.g., sit up in
chair with lower back firmly contacting chair lumbar support,
straighten your back while standing, etc.).

In some embodiments, a level of muscle tension 1541 may
be determined based on the employee’s body position 1520,
including, for example the employee’s arm position and
shoulder height (e.g., whether the employee’s shoulders are
raised and the arm is bent in a sub-optimum way), the employ-
ee’s respiratory rate 1516, and, if multiple health tests have
been taken, the length of time the employee’ has engaged in
physical exertion 1522. For example, it may be determined
that the employee is experiencing a high level of muscle
tension where the employee’s arm is repetitively extended to
lift objects. Using these measurements, the system can deter-
mine an estimate of the employee’s muscle tension 1541
using known techniques.

In some embodiments, a level of eye fatigue 1544 may be
determined based on the employee’s eye movement 1521. For
example, it may be determined that the employee is experi-
encing a higher level of eye fatigue 1544 where their blink
rate has slowed to less than fifteen blinks per minute and/or
the employee has been staring at substantially the same posi-
tion (e.g., the display screen of the mobile device 122) for an
extended period (e.g., over twenty minutes).

Although the illustrated embodiment includes exemplary
sets of health characteristics 1502 and corresponding health
conditions 1504 extrapolated therefrom, it will be appreciated
that embodiments may include one or more of the listed
health conditions 1504 being provided as health characteris-
tics 1502 or vice versa. For example, where a sensor 102
provides a resting heart rate value, the resting heart rate may
be provided as a health characteristic 1502 as opposed to a
health condition 1504 extrapolated from the health character-
istics 1502. Although the illustrated embodiment includes an
exemplary listing of health characteristics/conditions, it will
be appreciated that other embodiments may include assessing
any variety of health characteristics/conditions that may be of
interest to the employee, the employer and/or other users.

The biometric and/or biomechanic health characteristics
1502 and/or health conditions 1504 may be used to identity
corresponding health risks 1506. Health risks 1506 may
include a third level of health profile data that is derived from
one or more of health conditions 1504, health characteristics
1502 and/or collected health data 700. For example, server
604 may process health conditions 1504, health characteris-
tics 1502 and/or collected health data 700 to extrapolate vari-
ous biometric health risks 1506a and/or biomechanic health
risks 15065 for the employee (i.e., risks for developing the
associated health condition). Biometric health risks 15064
may include, for example, risk of obesity 1550, risk of injury
1551, risk of diabetes 1552, risk of infection 1553, risk of
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inflammation 1554, risk of circulation problems 1555, risk of
cardiovascular disease 1556, risk of a cardiovascular acci-
dents (e.g., stroke) 1557, risk of illness (e.g., the flu) 1558,
risk of developing asthma 1559, risk of developing allergies
1560, risk of developing bronchitis 1561, risk of experiencing
depression 1562, and/or the like. Biomechanic health risks
15065 may include, for example, risk of back injury 1563
(e.g., upper/lower back pain), risk of neck injury 1564, risk of
musculoskeletal syndrome (“MSD”) 1565, risk of carpal tun-
nel syndrome (“CTS”) 1566, risk of epicondylitis (i.e., tennis/
golfer’s elbow) 1567, risk of a rotator cuff injury 1568, risk of
eye disease 1569, risk of physical fatigue, and/or the like.

In some embodiments a health risk may be determined
based on one or more heath conditions 1504, health charac-
teristics 1502 and/or other data (e.g., the employee’s personal
profile). For example, risks of obesity 1550, injury 1551,
diabetes 1552, and cardiovascular disease may be based on
BMI 1530 and/or body comp 1531. Risk of infection 1553,
inflammation 1554, and circulation problems 1555 may be
based on body temperature 1510. Risk for cardio vascular
disease 1556, cardiovascular accidents 1557, and obesity
1550 may be based on fitness level 1532, blood pressure
1514, and heart rate 1513. Risk forillness 1558, asthma 1559,
allergies 1560 and bronchitis 1551 may be based on respira-
tory rate 1516. Risk of depression 1562 may be based on the
employee’s emotions 1536 and thoughts 1537. Risk of risk of
back injury 1563, neck injury 1564, musculoskeletal syn-
drome (MSD) 1565, carpal tunnel syndrome (CTS) 1566,
epicondylitis 1567, rotator cuft injury 1568, and/or physical
fatigue 1570 may be based on the employee’s body position
1520, physical exertion 1522, posture 1540, muscle tension
1541, injury 1543, motor functions 1546, and/or the like.

In some embodiments, an employee that is obese (e.g.,
having a BMI over about 30) may be determined to have a
high risk of diabetes 1552 (e.g., 7.37 time greater than nor-
mal), a high risk of cardiovascular disease 1556 (e.g., 2.5 time
greater than normal), a high risk of cardiovascular disease
1556 (e.g., 2.5 time greater than normal), a high risk of
circulation problems 1555 (e.g., 6.38 times greater than nor-
mal risk for high blood pressure), a high risk of asthma 1559
(e.g., 2.72 time greater than normal), a high risk of asthma
1559 (e.g., 2.72 time greater than normal) and other condi-
tions, such as 1.88 times greater than normal risk for high
cholesterol, 4.41 times greater than normal risk for arthritis,
and so forth.

In some embodiments, it may be determined that the
employee is at risk of having or already has the flu or other
illness if the employee has one or more of a body temperature
1510 over 38° C. (101° F.), a respiratory rate 1533 greater
than 20 respirations per minute, and a heart rate 1513 greater
than 100 BPM.

In some embodiments, it may be determined that the
employee is at risk for inflammation where, for example, the
employee’s blood pressure 1514 is elevated, the employee’s
heart rate 1513 is irregular and/or the body temperature 1510
is elevated above normal (e.g., above 37° C. (98.6° F.)).

In some embodiments, it may be determined that the
employee is at risk for circulation problems where, for
example, the employee has a low body temperature 1510
(e.g., less than 35.5° C. (96° F.) measured at the extremities)
or a high respiratory rate 1533) (e.g., greater than 20 respira-
tions per minute).

In some embodiments, it may be determined that an
employee is at risk for depression where, for example, the
employee’s emotions 1536 and/or thoughts 1537 demon-
strate a negative pattern. For example, the employee may be
determined to be at risk for depression where they have been
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determined to have an emotion of “unhappy” for greater than
50% of an observed period of at least one week.

In some embodiments, it may be determined that an
employee is at risk for physical fatigue where, for example,
the employee’s motor functions 1546 are below their normal
level. For example, the employee may be determined to be at
risk for physical fatigue where their motor function 1546 is
less than 75% of its normal level for greater than one hour.

In some embodiments, it may be determined that the
employee is at risk of a back injury, neck injury, rotator cuff
injury, and/or physical fatigue may be based on the employ-
ee’s high level of physical exertion (e.g., lifting above a
predetermined threshold of 25 kg (55 1bs.)) using poor pos-
ture/body position (e.g., bending at the back as opposed to the
knees).

In some embodiments, some or all of the health character-
istics 1502, health conditions 1504, and/or health risks 1506
may be determined/identified using known techniques for
extrapolating data. Although the illustrated embodiment
includes an exemplary listing of health risks, it will be appre-
ciated that other embodiments may include assessing any
variety of health risks that may be of interest to the employee,
the employer and/or other users.

In some embodiments, one or more health plans 1508 may
be generated based on collected health data 700, health char-
acteristics 1502, health conditions 1504 and/or health risks
1506. Accordingly, health plans 1508 may be based on bio-
metric and/or biomechanic health information collected for
the employee. A health plan 1508 may provide a listing of
health goals (e.g., lose ten pounds, reduce calorie intake to
two-thousand calories per day, etc.), suggested actions for the
employee to take to reach the health goals (e.g., an exercise
plan, a diet regime, suggestions such as taking breaks from
using the computer, breaks from physical activity, etc.) and/or
the like. In some embodiments, health plans 1508 includes a
preventative health plan to help maintain and improve the
employee’s health over time. In some embodiments, health
plans 1508 include an interactive health plan that can be
modified by the employee and/or the employer, and/or that
can be used to track the employee’s progress relative to the
plan goals, and/or the like.

In some embodiments, the health plans 1508 may be deter-
mined using a discrete health test, or formulated from a plu-
rality of health tests (e.g., current and historical health infor-
mation and/or health profile data) to determine the plan based
upon a health test trend (e.g., the employee’s blood pressure
is rising, the employee has gained weight, the employee’s
BMI is higher, the employee is underweight, the employee’s
resting heart rate is low or high based upon activity level,
etc.). In some embodiments, the health plan is generated by
calculating the employee’s ideal health characteristics/con-
ditions based on the current health characteristics/conditions/
risks. In some embodiments, the difference between the cur-
rent and ideal health characteristics/conditions/risks is used
to identify or generate a corresponding health plan 1508.

FIG. 16 illustrates an exemplary health report 1600 in
accordance with one or more embodiments of the present
invention. Such a health report 1600 may be generated based
on health profile 1500 and/or other health information, such
as personal profile data for the employee. For example, in the
illustrated embodiment, health report 1600 includes personal
profile information 1602, health profile information 1604,
and logged health activities 1606. The health profile informa-
tion 1604 including health test result data 1608 (e.g., corre-
sponding to health characteristics 1502, health conditions
1504, and health risk 1506 of health profile 1500) and health
plan data 1610 (e.g., corresponding to health plans 1508 of
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health profile 1500). The logged health activities 1606 may
correspond to activity entries by the employee.

Method 1400 may include providing a health report corre-
sponding to the health profile 1406, as depicted at block 906.
Providing a health report corresponding to the health profile
1406 may include providing some or all of the employee’s
health information (e.g., personal information and/or health
profile information 1000) for display to the employee, the
employer, a medical practitioner, an emergency responder,
and/or the like. In some embodiments, the health profile data
is provided 1406 via a health report document. For example,
server 604 may serve to mobile device 622, employee com-
puter 630 and/or employer workstation 6035 for display, a
heath report document that is the same or similar to that of the
health report 1600 of FIG. 16. Such a report may be rendered
by the receiving device for display.

In some embodiments, the health profile 1500 may be
communicated via an interactive interface. For example,
server 604 may serve, to mobile device 622, employee com-
puter 630 and/or employer workstation 6035, an interactive
health dashboard 1512 for communicating/displaying some
or all of health profile 1500 to the employee (e.g., via the
mobile device 622 and/or employee computer 630) and/or the
employer (e.g., via the employer’s workstation 1035). In
some embodiments, interactive health dashboard 1512 may
enable a user (e.g., the employee or employer) to selectively
view/edit health information 609 for the employee (e.g.,
including the personal profile, the health profile, activity data,
and/or the like for the employee). For example, an employee
may login to the health dashboard 1512 via an application
(e.g., a web browser or other network access application) of
mobile device 622 and/or computer 630, and interact with
dashboard 1512 to update their personal profile data (e.g.,
name, age, etc.), review their health profile, edit their health
plan, enter health activity information (e.g., food they have
eaten, exercises they have competed, etc.), initiate health test
and so forth.

Providing the health reports 1406 (including health char-
acteristics 1502 and conditions 1504) may help to “inform”
the employee regarding their health status. Providing the
health reports 1406 (including health risks 1506) may help to
“protect” the employee by alerting them to health issues that
may need to be addressed. Providing the health report 1406
(including the health plans 1508) may help to “reinforce” the
employee by providing a course of action that suggests
actions that the employee should take to reduce their risk of
developing health problems.

In some embodiments, health information is provided to
the employee via an augmented reality display. For example,
server 604 may provide functionality similar to that described
above with regard to augmented reality processor 104. In
some embodiments, server collects health data 700 from
health sensors 102, processes the collected health data 700 to
generate health information (e.g., including a health profile
1500 for the employee, to identify actions taken by the
employee, to predict actions that may be taken by the
employee, to identify health consequences of the actions,
and/or the like), and serves health content (e.g., health status
summaries, health alerts, etc. based on the health informa-
tion) for display to the employee via augmented reality dis-
play device 106.

FIG. 17 is a flowchart that illustrates a method 1700 for
displaying health information via an augmented reality (AR)
display device in accordance with one or more embodiments
of'the present technique. Method 1700 may include collecting
health data, as depicted at block 1702. Collecting health data
may be the same or similar to that described with regard to
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block 1402 of method 1400 (See FIG. 14). For example,
collecting health data may include server 604 collecting
health data 700 (e.g., temperature data 700a, blood condition
data 7004, blood pressure data 700¢, force data 7004, body fat
data 700e, body position data 7007, audio data 700g, respira-
tion data 700/, neural data 700i and/or heart rate data 7005)
for the employee via the various sensors 102 (e.g., viamobile
sensors 102a and/or mobile device 622 of the mobile health
monitoring system 102 and/or workstation sensors 1025 and/
or employee computer 630 of workstation 103a).

Method 1700 may include processing health data to gen-
erate a corresponding health profile, as depicted at block
1704. Processing health data to generate a corresponding
health profile may be the same or similar to that described
with regard to block 1404 of method 1400 (See FIG. 14). For
example, processing health data to generate a corresponding
health profile may include server 604 processing the collected
health data 700 to generate a corresponding health profile
1500 including for example, health characteristics, health
conditions, health risks, health plans, etc.).

Method 1700 may include providing a health status sum-
mary for display via an augmented reality display device, as
depicted at block 1706. Providing a health status summary for
display via an augmented reality display device may include
serving content for display via the augmented reality device
that includes a health status summary that includes health
information for the employee, such as an indication of some
or all of the health characteristics, health conditions and/or
health risks for the employee. For example, server 604 may
server health content including the employee’s current blood
pressure (BP), heart rate (HR), and respiratory rate (RR) for
display via AR display device 106 (e.g., safety goggles 301,
glasses 321, helmet 331 and/or the like worn by the
employee) as an overlay in the employee’s field of view. For
example, AR display device 106 may employ AR projector
402 to project the employee’s current blood pressure (BP),
heart rate (HR), and respiratory rate (RR) onto an AR display
medium 404 (e.g., lenses 302) to provide display of a health
status summary that is the same or similar to that of health
status summary 206 (See FIG. 2).

In some embodiments, the information provided by the
health status summary is based on the most recent health
information for the employee. For example, where the
employee undergoes a health test to collected health data 700
once per hour, upon receiving the collected health data 700,
server 604 may update health profile 1500 based on the most
recently collected health data 700, and serve an updated
health status summary such that the health status summary
206 overlaid in the employee’s field of view is updated at least
once per hour to display health information corresponding to
the most recently collected health data 700 and/or the data of
the current health profile 1500 based on the most recently
collected health data 700. As a further example, where the
employee undergoes continuous health test (e.g., once per
second, once per minute, etc.) to collect continuous stream of
health data 700, server 604 may update health profile 1500
based on the most recently collected health data 700, and
serve an updated health status summary such that the health
status summary 206 overlaid in the employee’s field of view
is updated continuously to display health information corre-
sponding to the most recently collected health data 700 and/or
the data of the current health profile 1500 based on the most
recently collected health data 700. Such embodiments may
enable the employee to be provided with real-time feedback
regarding their current health status/profile.

Method 1700 may include identifying employee actions,
as depicted at block 1708. Identifying employee actions may
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include identifying actions that have already been taken by
the employee, that are currently being taken by the employee
and/or that are predicted to be taken by the employee. In some
embodiments, identifying actions that have already been
taken and/or are currently being taken by the employee
includes identifying actions that have been taken by the
employee based on the collected health data 700, health pro-
file 1500 and/or the like. For example, server 604 may deter-
mine that the employee has undertaken or is currently under-
taking the action of lifting a heavy object based on the force
transducers 1014 located in the employee’s work gloves 1008
and/or boots 1016 providing force data 7004 and/or a physical
exertion 1522 indicative of the employee lifting a heavy
object. In some embodiments, identifying predicted actions
by the employee is based on the collected health data 700,
health profile 1500 and/or the like. For example, server 604
may determine that the employee is about to lift a heavy
object based on lifting a heavy object based on neural data
700 and/or thoughts 1537 (e.g., “lift the heavy box™) that is
indicative of the employee’s intention to lift a heavy object.
Such embodiments provide an example of actions that may be
determined, and it will be appreciated that other embodiments
may include identifying any variety of actions in a similar
manner.

Method 1700 may include identifying health conse-
quences of the identified employee actions, as depicted at
block 1710. Identifying health consequences of the identified
employee actions may include identifying health conse-
quences of the actions already taken by the employee, being
taken by the employee and/or predicted to be taken by the
employee. For example, identifying health consequences of
the identified employee actions may include identifying
health consequences for lifting a heavy object. In some
embodiments, the identified actions may have predefined
consequences associated therewith. For example, lifting a
heavy object may be associated with a high risk of a lower
back injury. As a further example, lifting a light object may be
associated with a low risk for a lower back injury or even no
health consequence at all.

Method 1700 may include determining whether an alert
condition exists, as depicted at block 1712 and, if it is deter-
mined that an alert condition does exists, providing a corre-
sponding alert for the alert condition, as depicted at block
1714. Determining whether an alert condition exists may
include determining whether the collected health data 700,
health profile data (e.g., health characteristics 1502, health
conditions 1504 and/or health risks 1506), and/or the actions/
consequences rise to the level of providing warranting a
health alert to the employee.

In some embodiments, such a determination is made in the
course of the health test such that an immediate alert may be
provided to the necessary personnel. In some embodiments,
determining whether an alert condition exists includes deter-
mining whether the collected health data 700 and/or heath
profile 1500 is indicative of the employee incurring a health
crisis (e.g., a stroke, heart attack, etc.) and, if it determined
that the employee is experiencing a health crisis, generating a
corresponding alert to be displayed in the employee’s field of
view via AR display device 106. For example, upon server
605 determining that the employee is experiencing a stroke
(e.g., based on health data 700), server 604 may serve, to AR
display device 106, health content including a health alert 208
that includes an alert message 209 that states ““You may be
having a stroke, contact medical personnel immediately”
accompanied by an alert icon 210 (e.g., an avatar) providing
a graphic/icon indicative of a stroke condition for display in
the employee’s field of view. In some embodiments, server
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604 also generates an automated alert that is transmitted to
emergency response personnel, the employer, or the like to
notify them of the health crisis.

In some embodiments, determining whether an alert con-
dition exists includes determining whether the collected
health data 700 and/or heath profile 1500 is indicative of the
employee incurring a serious health risk (e.g., high potential
for one of health risk 1006 or the like), and, if it determined
that the employee is experiencing a serious health risk, gen-
erating a corresponding alert to be displayed in the employ-
ee’s field of view via AR display device 106. For example,
upon server 605 determining that the employee is at risk of
developing diabetes (e.g., based on health data 700), server
104 may serve, to AR display device 106, health content
including a health alert 208 that includes an alert message 209
that states “You are at risk for developing diabetes” for dis-
play to the employee.

In some embodiments, determining whether an alert con-
dition exists includes determining whether a health conse-
quence has been identified, and, if a health consequence has
been identified, generating a corresponding alert to be dis-
played in the employee’s field of view via AR display device
106. For example, upon server 604 identifying a health con-
sequence of a high risk for a back injury as a results of the
employee’s action or predicted action of lifting a heavy
object, server 104 may serve, to AR display device 106, health
content including a health alert 208 that includes an alert
message 209 that states “Do not lift heavy objects. Lifting
heavy objects may resultin a lower back injury” accompanied
by an alert icon 210 (e.g., an avatar) providing a graphic
depiction of a lower back injury for display in the employee’s
field of view (see FIGS. 2, 3A, 3B and 10).

In some embodiments, the determination of whether an
employee is experiencing an alert condition is based on com-
parison of the collected health data 700, health profile data
(e.g., health characteristics 1502, health conditions 1504 and/
or health risks 1506), and/or the health consequences to pre-
determined thresholds. For example, as discussed above, it
may be determined that the employee is experiencing a seri-
ous medical condition where a health characteristic 1502,
condition 1504, or health consequence falls outside of a pre-
determined normal/threshold range (e.g., exceeds a predeter-
mined maximum and/or minimum threshold value) such as a
respiration rate 1516 outside of the normal range of 12-120
breaths per minute, blood pressure 1514 outside of the normal
range of 90/60-180/120, blood oxygenation level above 90%,
aposture 1238 indicative of the employee being slumped over
or on the floor). In some embodiments, an abnormal charac-
teristic or condition (i.e., outside of the normal/threshold
range) may be compared to other characteristics or conditions
to confirm that they are, as a whole, consistent with an emer-
gency actually occurring before proving an alert, thereby
reducing the likelihood of a false alert based on an inaccurate
measurement (e.g., due to a faulty sensor 120). For example,
a health alert may not be provided where the heart rate
exceeds an upper limit but the other related characteristics
and conditions (e.g., blood pressure and blood oxygenation)
remain relatively unchanged (i.e., they are not abnormally
elevated or low compared to a baseline).

It will be appreciated that methods 1400 and 1700 are
exemplary embodiments of methods that may be employed in
accordance with techniques described herein. The methods
1400 and 1700 may be may be modified to facilitate varia-
tions of its implementations and uses. The methods 1400 and
1700 may be implemented in software, hardware, or a com-
bination thereof. Some or all of the methods 1400 and 1700
may be implemented by one or more of the modules/applica-
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tions described herein, such as server module 1310. The order
of the methods 1400 and 1700 may be changed, and various
elements may be added, reordered, combined, omitted, modi-
fied, etc.

In some embodiments, some or all of methods 1400 and
1700 may be executed by the mobile device 622 and/or
employee computer 130. For example, mobile device 622
and/or employee computer 130 may collect the health data
700 form sensors 102, process the health data to generate the
health profile 1500 (e.g., the health characteristics 1502, con-
ditions 1504, risks 1506 and/or plans 108), identify employee
actions and consequences thereof, and/or provide for serving
health content including health information 204 (e.g., includ-
ing health status summaries 206 and/or health alerts 208) to
AR display device 106 for display in the employee’s field of
view. Such an embodiment, including local execution of
some or all of the methods by mobile device 622 and/or
employee computer 130 that may help to reduce and/or elimi-
nate the processing load on server 604.

In the drawings and specification, there have been dis-
closed a typical preferred embodiment of the invention, and
although specific terms are employed, the terms are used in a
descriptive sense only and not for purposes of limitation. The
invention has been described in considerable detail with spe-
cific reference to these illustrated embodiments. It will be
apparent, however, that various modifications and changes
can be made within the spirit and scope of the invention as
described in the foregoing specification.

As used throughout this application, the word “may” is
used in a permissive sense (i.e., meaning having the potential
t0), rather than the mandatory sense (i.e., meaning must). The
words “include”, “including”, and “includes” mean includ-
ing, but not limited to. As used throughout this application,
the singular forms “a”, “an” and “the” include plural referents
unless the content clearly indicates otherwise. Thus, for
example, reference to “an element” may include a combina-
tion of two or more elements. Unless specifically stated oth-
erwise, as apparent from the discussion, it is appreciated that
throughout this specification discussions utilizing terms such
as “processing”, “computing”, “calculating”, “determining”
or the like refer to actions or processes of a specific apparatus,
such as a special purpose computer or a similar special pur-
pose electronic processing/computing device. In the context
of'this specification, a special purpose computer or a similar
special purpose electronic processing/computing device is
capable of manipulating or transforming signals, typically
represented as physical electronic or magnetic quantities
within memories, registers, or other information storage
devices, transmission devices, or display devices of the spe-
cial purpose computer or similar special purpose electronic
processing/computing device.

The techniques described herein may include or otherwise
be used in conjunction with techniques described in U.S.
Provisional Patent Application No. 61/664,399 filed on Jun.
26, 2012 and titled “SYSTEMS, COMPUTER MEDIUM
AND COMPUTER-IMPLEMENTED METHODS FOR
PROVIDING HEALTH INFORMATION TO EMPLOYEES
VIA AUGMENTED REALITY DISPLAY”, U.S. Provi-
sional Patent Application No. 61/504,638 filed on Jul. 5, 2011
and titled “SYSTEM, COMPUTER PROGRAM PRODUCT
AND COMPUTER-IMPLEMENTED METHOD FOR
IMPROVING AND MONITORING THE HEALTH AND
PRODUCTIVITY OF EMPLOYEES”, U.S. Provisional
Patent Application No. 61/659,831 filed on Jun. 14, 2012 and
titled “SYSTEMS, COMPUTER MEDIUM AND COM-
PUTER-IMPLEMENTED METHODS FOR MONITOR-
ING AND IMPROVING HEALTH AND PRODUCTIVITY
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OF EMPLOYEES”, U.S. Provisional Patent Application No.
61/659,790 filed on Jun. 14, 2012 and titled “SYSTEMS,
COMPUTER MEDIUM AND COMPUTER-IMPLE-
MENTED METHODS FOR MONITORING AND
IMPROVING COGNITIVE AND EMOTIVE HEALTH OF
EMPLOYEES”, U.S. Provisional Patent Application No.
61/659,796 filed on Jun. 14, 2012 and titled “COMPUTER
MOUSE SYSTEM AND ASSOCIATED, COMPUTER
MEDIUM AND COMPUTER-IMPLEMENTED METH-
ODS FOR MONITORING AND IMPROVING HEALTH
AND PRODUCTIVITY OF EMPLOYEES”, U.S. Provi-
sional Patent Application No. 61/659,800 filed on Jun. 14,
2012 and titled “CHAIR PAD SYSTEM AND ASSOCI-
ATED, COMPUTER MEDIUM AND COMPUTER-
IMPLEMENTED METHODS FOR MONITORING AND
IMPROVING HEALTH AND PRODUCTIVITY OF
EMPLOYEES”, U.S. Provisional Patent Application No.
61/659,807 filed on Jun. 14, 2012 and titled “FLOOR MAT
SYSTEM AND ASSOCIATED, COMPUTER MEDIUM
AND COMPUTER-IMPLEMENTED METHODS FOR
MONITORING AND IMPROVING HEALTH AND PRO-
DUCTIVITY OF EMPLOYEES”, U.S. Provisional Patent
Application No. 61/659,810 filed on Jun. 14, 2012 and titled
“SYSTEMS, COMPUTER MEDIUM AND COMPUTER-
IMPLEMENTED METHODS FOR MONITORING AND
IMPROVING BIOMETRIC HEALTH OF EMPLOYEES”,
U.S. Provisional Patent Application No. 61/659,818 filed on
Jun. 14, 2012 and titled “SYSTEMS, COMPUTER
MEDIUM AND COMPUTER-IMPLEMENTED METH-
ODS FOR MONITORING AND IMPROVING BIOME-
CHANICAL HEALTH OF EMPLOYEES”, U.S. Provisional
Patent Application No. 61/659,824 filed on Jun. 14,2012 and
titled “SYSTEMS, COMPUTER MEDIUM AND COM-
PUTER-IMPLEMENTED METHODS FOR COACHING
EMPLOYEES BASED UPON MONITORED HEALTH
CONDITIONS USING AN AVATAR”, U.S. Provisional
Patent Application No. 61/664,387 filed on Jun. 26, 2012 and
titled “SYSTEMS, COMPUTER MEDIUM AND COM-
PUTER-IMPLEMENTED METHODS FOR MONITOR-
ING HEALTH OF EMPLOYEES USING MOBILE
DEVICES”, and U.S. Provisional Patent Application No.
61/664,414 filed on Jun. 26, 2012 and titled “SYSTEMS,
COMPUTER MEDIUM AND COMPUTER-IMPLE-
MENTED METHODS FOR MONITORING HEALTH
AND ERGONOMIC STATUS OF DRIVERS OF
VEHICLES”, the disclosures of which are each hereby incor-
porated by reference in their entireties.

In this patent, certain U.S. patents, U.S. patent applica-
tions, or other materials (e.g., articles) have been incorporated
by reference. The text of such U.S. patents, U.S. patent appli-
cations, and other materials is, however, only incorporated by
reference to the extent that no conflict exists between such
material and the statements and drawings set forth herein. In
the event of such conflict, any such conflicting text in such
incorporated by reference U.S. patents, U.S. patent applica-
tions, and other materials is specifically not incorporated by
reference in this patent.

What is claimed is:

1. A system for providing real-time feedback of health
information to an employee when the employee is engaged in
their work duties, the system comprising:

a set of one or more health sensors configured to be pro-
vided on or near the employee when the employee is
engaged in work duties, the one or more health sensors
comprising at least one of biometric sensors configured
to sense biometric characteristics of the employee and
biomechanic sensors configured to sense biomechanic
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characteristics of the employee, the one or more health
sensors configured to output health data corresponding
to at least one of the biometric characteristics and bio-
mechanic characteristics sensed by the set of one or
more health sensors;

an augmented reality display device, the augmented reality
display device including a head-mounted display
(HMD); and

a health server configured to:
receive, via a communications network, the health data

output by the set of one or more health sensors;
process the health data received to identify health status
information for the employee, the processing com-
prising:
identifying an action taken by the employee or pre-
dicted to be taken by the employee; and
determining an injury that is predicted to occur as a
consequence of the action; and
serve, to the augmented reality display device via the
communications network, augmented reality content
comprising the health status information for the
employee, the health status information comprising
an indication of the injury that is predicted to occur as
a consequence of the action;

the augmented reality display device configured to be worn
by the employee when the employee is engaged in work
duties and configured to display an augmented reality
view visible to the employee when the employee is
engaged in work duties, and the augmented reality view
comprising a head-up display of the health status infor-
mation for the employee overlaid on a real world view of
an environment surrounding the employee when the
employee is engaged in work duties, the health status
information comprising computer-generated sensory
input representative of real-time health status, and the
real world view comprising the employee’s line-of-sight
view of the employee’s surroundings, wherein the aug-
mented reality content comprises an indication of the
injury that is predicted to occur as a consequence of the
action such that the employee is provided with an aug-
mented reality view comprising the real world view of
the surrounding environment having an overlay of the
injury that is predicted to occur as a consequence of the
action.

2. A system according to claim 1, further comprising a

mobile communications device configured to:

collect the health data from the set of one or more health
sensors;

forward the health data to the health server;

receive the augmented reality content from the server; and

provide the augmented reality content to the augmented
reality display device for display to the employee.

3. A system according to claim 1, wherein the health server
is further configured to provide for display of a health report
comprising an indication of the injury and one or more sug-
gested actions the employee should take to reduce the
employee’s risk of developing the injury.

4. A system for providing feedback ofhealth information to
an employee when the employee is engaged in their work
duties, the system comprising:

a set of one or more health sensors configured to be pro-
vided on or near the employee when the employee is
engaged in their work duties, the one or more health
sensors comprising at least one of biometric sensors
configured to sense biometric characteristics of the
employee and biomechanic sensors configured to sense
biomechanic characteristics of the employee, the one or
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more health sensors configured to output health data
corresponding to at least one of biometric characteristics
and biomechanic characteristics sensed by the set of one
or more health sensors;

an augmented reality display device; and

an augmented reality processor configured to:

receive the health data output by the one or more health
sensors;
process the health data received to identify health status
information for the employee, the processing com-
prising:
determining an action taken by the employee based at
least in part on the health data; and
determining a predicted health consequence of the
action taken by the employee;
provide, for display via the augmented reality display
device, augmented reality content comprising the
health status information for the employee, wherein
the augmented reality content comprises the predicted
health consequence; and
provide for display of a health report comprising the
predicted health consequence of the action and one or
more suggested actions the employee should take to
reduce the employee’s risk of developing health prob-
lems; and

the augmented reality display device configured to be worn

by the employee when the employee is engaged in work
duties and configured to display an augmented reality
view visible to the employee when the employee is
engaged in work duties, and the augmented reality view
comprising a head-up display of the health status infor-
mation for the employee overlaid on a real world view of
an environment surrounding the employee when the
employee is engaged in work duties, the health status
information comprising computer-generated sensory
input representative of real-time health status, and the
real world view comprising the employee’s line-of-sight
view of the employee’s surroundings such that the
employee is provided with an augmented reality view
comprising the real world view of the surrounding envi-
ronment having an overlay of the predicted health con-
sequence of the action taken by the employee.

5. A system according to claim 4, wherein processing the
health data received to identify the health status information
for the employee comprises processing the health data to
determine a health characteristic for the employee, and
wherein the augmented reality content comprises the health
characteristic for the employee such that the employee is
provided with an augmented reality view comprising the real
world view of the surrounding environment having an overlay
of the health characteristic for the employee.

6. A system according to claim 4, wherein the predicted
health consequence comprises a consequence to the employ-
ee’s physical health or mental health.

7. A system according to claim 4, wherein processing the
health data received to identify the health status information
for the employee comprises:

processing the health data to predict a second action to be

taken by the employee; and

determining a second predicted health consequence of the

second action,

wherein the augmented reality content comprises the sec-

ond predicted health consequence such that the
employee is provided with the real world view of the
surrounding environment comprising an overlay of the
second predicted health consequence based at least in
part on the second action predicted to be taken by the
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employee, wherein the overlay of the second predicted
health consequence is configured to be displayed to the
employee prior to the employee actually taking the sec-
ond action.

8. A system according to claim 7, wherein at least one of the
health sensors comprises a neural sensor configured to sense
brain activity of the employee, the neural sensor including a
dry electrode and the brain activity indicative of one or more
of alertness, fatigue, and anxiety, and wherein processing the
health data to predict the second action to be taken by the
employee comprises predicting the second action based at
least in part on the brain activity of the employee.

9. A system according to claim 4, wherein the augmented
reality display device comprises a head-up display provided
in a safety helmet worn by the employee and configured to be
viewable by the employee when the employee is engaged in
work duties.

10. A system according to claim 4, wherein the augmented
reality display comprises a head-up display provided in eye-
wear worn by the employee and configured to be viewable by
the employee when the employee is engaged in work duties.

11. A system according to claim 4, wherein the set of one or
more health sensors comprises at least one of a temperature
sensor configured to output temperature data indicative of a
body temperature of the employee, a blood condition sensor
configured to output blood condition data indicative of a
blood oxygenation level of the employee, a blood pressure
sensor configured to output blood pressure data indicative of
a blood pressure of the employee, a body fat sensor config-
ured to output body fat data indicative of a body fat of the
employee, a respiration sensor configured to output respira-
tion data indicative of a respiration rate of the employee, a
neural sensor configured to output neural data indicative of
brain activity of the employee, a force sensor configured to
output force data indicative of a body weight of the employee
or force exerted by the employee, a position sensor configured
to output position data indicative of a body position of the
employee, and a camera sensor configured to output image
data indicative of at least one of a biometric or biomechanic
characteristic of the employee.

12. A method for providing real-time feedback of health
information to an employee when the employee is engaged in
their work duties, the method comprising:

receiving health data output by a set of one or more health

sensors provided on or near the employee when the
employee is engaged in work duties, the one or more
health sensors comprising at least one of biometric sen-
sors configured to sense biometric characteristics of the
employee and biomechanic sensors configured to sense
biomechanic characteristics of the employee, the health
data corresponding to at least one of biometric charac-
teristics and biomechanic characteristics sensed by the
set of one or more health sensors;

processing the health data received to identify health status

information for the employee, the processing compris-

ing:

identifying an action taken by the employee based at
least in part on the health data; and

determining a predicted health consequence of the
action taken by the employee;

providing for display, via augmented reality display device

worn by the employee when the employee is engaged in
work duties, an augmented reality view comprising a
head-up display of the health status information for the
employee overlaid on a real world view of an environ-
ment surrounding the employee when the employee is
engaged in work duties, the health status information
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comprising computer-generated sensory input represen-
tative of real-time health status, and the real world view
comprising the employee’s line-of-sight view of the
employee’s surroundings, wherein the augmented real-
ity content comprises the predicted health consequence
such that the employee is provided with an augmented
reality view comprising the real world view of the sur-
rounding environment having an overlay of the pre-
dicted health consequence of the action taken by the
employee; and

providing for display of a health report comprising the

predicted health consequence of the action and one or
more suggested actions the employee should take to
reduce the employee’s risk of developing health prob-
lems.

13. A method according to claim 12, wherein processing
the health data received to identify the health status informa-
tion for the employee comprises processing the health data to
determine a health characteristic for the employee, and
wherein the augmented reality content comprises the health
characteristic for the employee such that the employee is
provided with an augmented reality view comprising the real
world view of the surrounding environment having an overlay
of the health characteristic for the employee.

14. A method according to claim 12, wherein the predicted
health consequence comprises a consequence to the employ-
ee’s physical health or mental health.

15. A method according to claim 12, wherein processing
the health data received to identify the health status informa-
tion for the employee comprises:

processing the health data to predict a second action to be

taken by the employee; and

determining a second predicted health consequence of the

second action, and

wherein the augmented reality content comprises the sec-

ond predicted health consequence such that the
employee is provided with an augmented reality view
comprising the real world view of the surrounding envi-
ronment having an overlay of the second predicted
health consequence based at least in part on the second
action predicted to be taken by the employee, wherein
the overlay of the second predicted health consequence
is displayed to the employee prior to the employee actu-
ally taking the second action.

16. A method according to claim 15, wherein at least one of
the health sensors comprises a neural sensor configured to
sense brain activity of the employee, wherein processing the
health data to predict the second action to be taken by the
employee comprises predicting the second action based at
least in part on the brain activity of the employee.

17. A method according to claim 12, wherein the aug-
mented reality display device comprises a head-up display
provided in at least one of a safety helmet and eyewear worn
by the employee and configured to be viewable by the
employee in real time when the employee is engaged in work
duties.
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18. A method for providing real-time feedback of health
information to an employee when the employee is engaged in
their work duties, the method comprising:

receiving health data output by a set of one or more health

sensors provided on or near the employee when the
employee is engaged in work duties, the one or more
health sensors comprising at least one of biometric sen-
sors configured to sense biometric characteristics of the
employee and biomechanic sensors configured to sense
biomechanic characteristics of the employee, the health
data corresponding to at least one of biometric charac-
teristics and biomechanic characteristics sensed by the
set of one or more health sensors;

processing the health data received to identify health status

information for the employee, the processing compris-
ing:
predicting an action to be taken by the employee based at
least in part on the health data; and
determining a predicted health consequence of the
action predicted to be taken by the employee; and
providing for display, via augmented reality display device
worn by the employee when the employee is engaged in
work duties and prior to the employee actually taking the
predicted action, an augmented reality view comprising
ahead-up display of the health status information for the
employee overlaid on a real world view of an environ-
ment surrounding the employee when the employee is
engaged in work duties, the health status information
comprising computer-generated sensory input represen-
tative of real-time health status, and the real world view
comprising the employee’s line-of-sight view of the
employee’s surroundings, wherein the augmented real-
ity content comprises the predicted health consequence
such that the employee is provided with an augmented
reality view comprising the real world view of the sur-
rounding environment having an overlay of the pre-
dicted health consequence of the action predicted to be
taken by the employee prior to the employee actually
taking the action; and

providing for display of a health report comprising the

predicted health consequence of the action and one or
more suggested actions the employee should take to
reduce the employee’s risk of developing health prob-
lems.

19. A method according to claim 18, wherein the predicted
health consequence comprises a predicted physical injury of
the employee.

20. A method according to claim 18, wherein at least one of
the health sensors comprises a neural sensor configured to
sense brain activity of the employee, and wherein predicting
an action to be taken by the employee based at least in part on
the health data comprises predicting the action based at least
in part on the brain activity of the employee.
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